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L

ThI7e Ravl IVUREERAITHD [£F 71 (CASNo. 20574-50-9) KON [
Z 7 V) (CASNo. 15686-83-6) |22V T, EMEA FFliE, SKEHFERFEESEL VT
B AT 2 FEhE L 7=,

TT7 T IUIOW TR BN EZERERIT 2013 0, T T VOFFE— HEEEE (ADI)
% 0.012 mg/kg R/ H & 5RET 2 BB AT 21T > T\ 5, Az T, B4
BEIX, ©F T MIOW IR R E L, BB ERHOTZ DD~ —T1—IZ220\ T
L. BT 7T T uddiE T AREER WS 2 L L L, AU OWTE L
EERERTKR LI M Thiv,

Al BT T AR T T VORI S 72> TE, BEFDOE T 7 )V ORHilifERD>
HETUTANEGENERE LW EROET 70D ADI #HgER L= LT, £7
TIROE T T VOERNEIRE, i, (FRETEOHMANDL, ©F7 7 /L0 ADI O%E
IZOWTIRRT LTz, BT, BT VT AR OE T T VORI & O e Ol
EHERIBEZ, T T AKNET T A0 70— ADI OB EIZOWNTHE LT,

TT TV T T IVOFHI W TR T, (APNENRE, SWEhRE N OERE
(A T b, AR, ECE KB g AROE N, EEEE. AEME (w2
L7 v 8, fiatEsEtt (T y DR X) | BEmtE R OFERNAME (T Y BERUA X)),
AFERAETNE (FUA, Ty b UPFROAS X) HEThD,

T T L OSEEIRERER K QYRR O RIL. WTNOETH- THE T T LD
AARNA~OIIMI TR | ARSI RSN D Z & 2R TH LD TH -7,

v 7 T VOB EMEEBR ORI OW T, in vitro TIThiu iRV b ik
TholcZ b, 77N M@ T 2GED D in vitro TN EMETH D Z
ENOET T NVD In vitro KON In vivo THTONTZWTNORER CTHEETH L Z &
O, EZ 7ML, BHEIEN E U CGEYICHW DR IZEBW T, Bihz/r L TE MZ
FRELRIRE & 2 DB s EIT N B 2 b, BERHEICIW T, BIEEZRES 2 2 & iEn]
HETHDHEEZT,

BT T VORI AN ONWTIE, B AERS & UCGEYTICHW AR I8V T, B
iz LT MIERERRIE & 72 D8 Immt IRV 2 &, SREEBRIC B W RN A Z
BT DAL T RN & BFWE THLET T /MIEBAMEEZR LN
HWr=insd Z & HOVEMA IZB W TP AR TN BN E SNTWAHZ D, BT
TIVHEMRESS & U GEYNSE R SHEAICB O T BRI Ui &)l
L7z,

EZ7 7D ADLIZOWTIE, A XEAWEEARER Y T 7 v 13 B AR

123317 5 NOAEL Th 5 1.2 mglkg KF/ HIZZ 42455100 ZiH L, 0.012 mg/kg A/
HLRETDHI LMY LEZT,
TTUT AR T T D, RGO ONRNENRE, 788 K OF M ERBR R R %
BAMNCEETD L. Biha Lzt h~OFEREIEL QWb EE BN, T
TR T 7 L0 ADL I, & $I12 0.012 mgkg (K5/H TH 5 = &b, 70— ADI
& LT, 0.012 mgkg RE/H E5%E Lz,
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b
T TV BESR, SRR (FeA )
BT T L BWERS (e ) (B

. BB D—i%4
M4 ®7 0T
54, . Morantel

IC i
#4, : Pyrantel (W1, 2)

. EZF4
E7 7V : 1-methyl-2-[(£)-2-(3-methylthiophen-2-yl)ethenyl]-5,6-dihydro-4 A
pyrimidine

CAS (No. 20574-50-9)
v'Z 7 )b ¢ 1-methyl-2-[(£)-2-thiophen-2-ylethenyl]-5,6-dihydro-4 A-pyrimidine

CAS (No. 15686-83-6) (=1, 2)
 HTE
TZ7 7V 220.33
7 5L 206.31 (&1, 2)
. HFK
77V CiaH16N2S
v*7 7V C1iH14NaS (21, 2)
. EEK
TTTIL
H5C
| Y
5
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1. JEAEEESVTIL

CAS No. : 26155-31-7
4313« C1eH16NeS. C4HO6
Sy 370.42
S
H5C
B 0 ?H
Ntm OH O
77
| N

N*a. - S
Ev’N“GH3
(&% . RIS EEDR)
1. NERES VT
; CAS No. 22204-24-6

7713 C1iH14N2S + CosH1606
sy 594.68

CAS No. : 69525-81-1
7720 Ci2H16N2S. CeHsOr
Gy 412.46

FE=

CAS No. 33401-94-4
7713 C1iH14NaS + C4HeOs
7  356.39
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H < OH O
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HGH;} é
GH3

7. FEREMRERRKR
ETUTNRRET T ME, 77 AP LIZT F Tk Rebv ) IV REK
HEK G L g 2 A5, TOEWE, BiEIETF A7 = VERICATFVEEZ AL, #%
%iﬁb@m EDRHTHD, WMPWELE L, EERNICBNTET A 7oV BREEY IV
(ZHERT 2 REEDIC R SN BT ORBRHE O DO~—h—WEg L LT
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BRESEE U COERABFIX. BT 07 ARE T 7 uddtic, SBEOFEROR
Mo TvF =l (ACh) ZFKCT A=A LTEMAL, D ACh ZHED
TEMERIZ X0 B A USRS OIS AR 2B = U 15 = ORI 2 Z L IT Xk %,

FHEEMW~OFMEOMEREF & LClE, T T AV T gt MdiniE
T D 2, = aF URBRORHEE R TS 2 I ONC B AR, BB & OV
FRRI I 22 RE T ACh BROIER A7~ 3 2 i ST b,

FESOHIETIX, B T /MTHOWTIL, AN TIE, AT T 70, 4 F
KOWKIZH L THWHITWD, BHARTIE, KoRIREDORRZ By & LIilAalst >
CTIVHEMRERG E U TRRSNTERY . 7 U T T T DRI IR E
SNTND, BT T IUIDWWTIEL, HRINETH 5/l 7 7 VEDBEN
DO H - FRAROFRHRIE L LT THERH SN TR, BARTHIBEIZFROAR N H -
Too 7ZURET T IVURBARRY T T UVTHFMNI BV T, 4 K R IIEED
OB RIEE L THWOND AR S D, WT N L RGO TH D,

bt NHOEHRES E LT, 7 7 /MEENA L BICBGESIVTWDRVS, BE7 0T
JUTOWTIISERRE T 7 L Ok A GHIDER B4 & LTRSS TEGE. IkGe ST
BBV, WHO IZLDMAERMO—D & &, R TCAERAINTWS, (] 1,
3. 4.5, 6,7, 8 9

EBTUTNKRE T T ME, RUT 47 U A MEEE TR D B EEN T E S,
T UTIMIOWTIEL, BREEEBESIT 2013 I, 71— HERES 0.012 mgkg
(KE/H &9 D RMEEEEME 21T > T 5, EAEEE X, ATHMEERAEEEZET
VT NVOFEEEAZRE L CWAN, BT T AR OE T T OV OREEY i LTy
HZEEREE X, FRERERETE, 7T tEE L~ —EEHWD E L
TWn5, (ZH10, 11

Al BT TR T T ORI Y 72> TE, BEFOE T 7 )V ORElifs S&
NHET UTINBEIGEEEA LW E RO ET 7 VD ADI #iEE L= BT, €
T T NRE T T VORNENRE, B (FIBTEOMENS, €7 710 ADI
DEENCDWTHFT LTz, IHIZ, BT T AKOE T T VO & O
WERHOT-OD~——WENIEA L TWD 2 a2 BE 2, £ 0T VROET T
VDT N—7 ADI OFEIZHOW TR LT,
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I. ZREMITHRIMEOBME

ASHEETIE., T T ARKRNE T T VO BT 5 7221 ATV T, 2018 4F
AT 1T T T WMZET 2B ERHE, €7 7 VK UEZ 71 EMEA
M, ERER R EERR OGRS IR U,

ZREBCTHOWONIZET T AKROE T 7L LTOREIT, RN WEDIZD
WL, 2R LSRN R SN EAR 5 H LTz,

REITED SRR Z DI 1 M ORI A FR 2 BIE 2 1R LTz,

1. RAEEEICEET 2 51R
(1) ES>TIL
@ ARFREHAER (TOX. RN - HEt)

a. ~vUAxHW 3H ks L <Rk = @Ee T o7 (8707 1E LT
50 mg/kg (RE) L 3H EGREARRE T TV (£EF7 2T/ LT 6 mgkg (KH)
DA OB 512 L D RNEIERER N i S iz, &5 24 BRI G208
27% D3 RFNCHRM ST, ZEDIGHPEM DR ST REIX S e o7, &R
BALIRDEZ T O, JRP T, HE5ED 2.6%TH o712, (B 3)

b. FEMERR = EEE T T VORERROKE (£F 7L E LT 50 mglkg (RTE)
TIE, MR, 77 e LTRE 1% T 4.8 pg/mL KOS 2
IKFfi#% C 8.7 pg/mL ThoTo, REMEDE T 7 uWd, 5 24 K& OIMEED>
Sl EnZzmotz, (BH4)

c. JEUMEETTAD 3 EREAKE (£7 7 /1E LT 50 mgkg (RHE) DI
HER DOIENENRE T A —213, REMEDET T ND Crax 1T E- 1 FEREIEIT A2
51 (1.06 pg/mL) . Tl 1.7EfCTH -7z, (BH5)

@ ARNBIREAER (T b, RN - 5577 - (K538 - Hott)

7w b (SD &, HE, 5k, 5 VL/ER (5 24 FEfEE DA 3 L)) & AV -ilA
FEE7 7 Ok O#E (100 mgkg (R (12X D ENERERER) I S 7=, &5
0.5, 1, 2, 4, 8 U 24 Wefijtt ok, M4, Afi, Ok, JF0E. PeUieR, B, A AL OR
B ONCEES- 1, 2, 3 M UV4 BEDOREOEFORE (£7 7/ LT BHIE
A, BT T NAORIN, S, RER ORISR~ G,

AL, #5 0.5 FEEIFZ1Z 0.4 pg/mL T, 1 BH%IC Cmax (0.65 ug/mL) %71
L7228, 4 Btk LI CIIHIR AR & 7o 72,

FARRPIREE I3RS 1 R ISR T b O3 % < 5 1 RIS 5454
ROYSEE T, JHE 3.14™, B 1.98, A 0.39, BN 0.59. ffi 19.67*, Mk 1.99%,
H 2,630, /M 216 K OVKEG 49.4% pglg THY (MidEmEiEE R T) . B MEEO
KT FBN TR & Hli LB EVVMEDR D, £72, ZThbOEEE DA
BN O EOET 7 VRE ST (B NAWIE 24,988 nglg. /MENEMIL 2,725
ngl/g K OKIGNEMIL 614 nglg) , #4524 B ICIE. B, /MR OKRIBEONCEH
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5DONEMZFRNT, WTHOMBRIZIBSNTHRHRALIT L7227,

PR OFE~DPENZ DN T, BG4 96 BEfEIE CITEGEDK 3% RN D, K
16% N FETINORIMMEET T 0L LTEI S 1Lz, HRRED 93%7% 24 IF#LIN
(PR ST, IREOEFROE T 7 VEREWYE X, TLC (g7 v~ ~ 777 1 —)
kv, 77/, Nmethyl-1,3-propanediamine (Ui EY A) KO 2-
Thiophencarboxylic acid! (fRafiFEEY) C) LIRIEI L, ET 7 /WL, ARNTRE S
T Nmethyl-1,3-propanediamine ((G#PEM A) M OTF A7 = L iFEEE 4S5 2
EDHEE SNz, (BHR12)

@ ARNBIRERAER (Tv FRUA X, i)
F v MRS X HWEABE T o7V ORERRAOKRE (T7 7 /10E 1L T6 X
1% 30 mg/kg REE) | K D IRPNENRERRER AN FEME S 7=,
Z v M EOA BV TEREED 8 KN 43%0., I Ehks- 24 BRiEILINIZIR
PRt STz, (B3, 4. 5)

@ HKHFHEKR (Tv P RUAX) 2
7y P ROA X (%208 M, BT L2 1RIZE, BV IV UVBROREEY
ik L72 WO AN AT 7 7 V&, b O 1IRIZIE, T4 7 = VBRORi & 4w L
7o BSERNATEE T T NV ZNEHEERROES (T v b 29.7mg/kg (KE, A
X :11.9mg/kg AHE) L. MLHEEON R K OFE R YE-ESE S, R o3
FERS TLC 12 X Wi~ Sz,
MAPREORIER R A2 1ITR LT,
7w FEOA XOWFTIUTRBN T UC KON 358 B AR T T T L ORI e
RBENT, 7w M TIEEE 1 FFEEIZ Cnax & 7227223, A X TIE&R G- 2 FEIZIZ Crmax
IZEEL, BRIk LY | 4 TlE 24 FERHIZIC Cuax IZEET D 2 £ D (ANEREIZIS
TITFEZENA DI,

VREF, 7ok, FEEC XS &, 2-Thiophencarboxylic acid Z &g & L CHWCRIE L=
LxnTns,
2 ARBRIE, 2. © (1) 0@ REFRER (. KERO) LW T L CEESN

12



# 1 FEWHEIZBT D BMEREATEE 7 7 A OR DR GZICI T D M iRE
(ngmL (£Z7 o7& 1L0))

g & e 544 15 (hr)
o fi (mgke 1 2 4 6 24 48
)
59k 14C 29.7 1.49 1.29 0.92 0.70 0.34 0.20
353 29.7 0.93 0.91 0.89 0.79 0.32 0.18
4% 14C 11.9 2.79 3.25 2.14 1.46 0.36 0.26
353 11.9 0.43 0.69 2.51 3.02 0.79 0.70

PR R OEE PR EORIER R 2 £ 2 1R LT,
7 v N RO XOFRFRHEIEEO Gy 3 5% 24 FEREILINICHRIE S du, #E9R
PERIC OV TR, ZDORER NG44 48 REILINICHE S 7=, #5-4% 96 R o
PR R OFEFR L, W TN OEEICB T HEEED 68%LL L Thot-, T v
N CIEFEFHRIED R PRI D 4~5 (FDEZ R LT,

2 KEWFEIZRIT D BEERE AT T T L OR O RGBT A R RO
e &
. g (RE5EICTT2E5(%)
war | FOE g 7 ¥ P
BFE = | (mgkg ik | : PR OV
EEs 0~24 | (0~96 (0~48 (0~96
) (0~96 hr)
hr) hr) hr) hr)
- uQ 29.7 12.3 13.9 73.4 76.6 90.5
7 358 29.7 12.4 13.8 62.5 66.9 80.7
o uQ 11.9 15.1 40.4 29.8 98.3 68.7
358 11.9 441 48.1 31.3 32.0 80.1

TLC 2 X 2 RPERHPEM DOFRFE Tld, 14C MO 35BS RO EHPEM D RIEFIED 7
0~ T LRE =R Ui, REPFEMOE BN RE S T20, R (0~24 FF
EREUR) 200K L. RN IR A LV Mmethyl-1,3-propanediamine

(RE@EY A) XX 3-[3-methyl-2-thienyl] acrylic acid (fR3FEY Bm) % Em L7,

FERAITR 3R LT,

T T TINAKGR S L, 3-[3-methyl-2-thienyl] acrylic acid (fXEH7E® Bm) (2

R SN D720,

ZORITIRPITHFIEL 9 DAREEE T 7 v EfR&E SR LT

%, N'methyl-1,3-propanediamine ({RE#EY A) b [FIBROIEIE CToH 2 73, 3-[3-methyl-
2-thienyl] acrylic acid ({R#EY Bm) OEL Y < HAbTz, T v RS X TR
BEMCRE RZEIH LT, T4 7 = VEBREOE Y 2 DUVBRICHET 2 REIED O
AR R ST,

13



*3

B AT 5 o T AR 518 DR BIITED SR OIS s R EEY
MNmethyl-1,3-propane- | 3-[3-methyl-2-thienyl]
. diamine* acrylic acid*
BER ) astrem A) (K7 Brm)
B S | (mg/k e =
W mg@g o i | B | Wb TE | 1 5o
PEIC O S | TEMEICED | iz hEd 5 | IERICED
o %) | BEE %) | EE ) | 2EE @)
_ 14C 29.7 86.2 12.0 — —
7w b
358 29.7 — — 17.9 2.5
14C 11.9 57.0 23.0 — —
£ %
358 11.9 — — 25.7 124

* FNLARIAIR AT L D

[FNCAREATIROHTEI S L DT (0~24 BFREREGE, 1 X3 24~48 BFHIEREEE) O

REERET T NV EORTERREZFR 4 18 LT,

REAETE T T VL, WTHOBEMIFEO RPN TS FEE R Tl o7z,

£, BT T NVOREIEMNETICHRE SN D Z LaVREahTz, (R 12)

#4

MC%%@E@%?V%w@ﬁm&éﬁmﬁﬁé%@%%@ﬁ$%ﬁV?w%
e HThET TR
BtE (mgfkg TKTF) FEPRE I T 5 | RGBT 5EA (%)
E15(%)
7k 29.7 28.4 21.7
A X 11.9 15.1 4.3

* [FREASEARIRIITIEC £ %

©® HEBAHER (YR, v b AR, BEFERVOEBHES)

b "NRET TN ERE LTE O W 2 BT 552, BRIV
LB L R CARGHPEMICIZ< @B S D 2 k%%%ﬁ_fét iz, BEOEfEE
FHN T LEfse AR S0t S A7z,

AR LV LIRS0 S 4TV D BEERREROFER NG | FLRONT > MEOEME
BRI SNDEREW TOET T IVOWIL, 54 K ORI D 2 — 1%, 3
RN X D RAPEM ORI B L, £ ORBIEMOERKIX, —HI3F47 =
VERESOE, b —FHiX, T T FrEY IV UERO NMmethyl-1,3-
propanediamine (fYGHEEY) A) 3 DOHfRE NS | 2 DORKIZ L HET T VDA
RNZELEBRE L TS Z ERH LN STV D,

ZOMAERE 2 WA (58H) LOESWEF (180 12 3H BRRE AT T T
NV FNFENEER OS5 (10 X% 15 mg/kg RHE) L, AR OSLH AR S 7=,
—F., vUA, Ty MO TR TR G S m RO SH R
BT T T NEERE (w0 A2 50 mglkg (A, 7 v MZ 10 mg/kg RE & O XIZ

14



10 mg/kg (AHE) L., JRISETOEFEG, ML T v MRS X006, [FlgEZ v
NG ENETERI S LT,

R OEBREMW OIS, M QYR I ONCIFLAE2 B O3 G EY 7 1
7 A NVORAETIE, RO/ XZ— BB~ T2, BRI, ENENOFEEREM) C
[FIE SNIZREBTEM IS, A THLIND 3 A ERNELORRIE & [FER ORI OAF
FENRH SN T2,

FDA IZ, P EOmEAEZEFE %, . vV A, Ty FEOA XZBTFDHET T AR
HOBEPMETE LS. A XEOT v bt b ~DZZeM % Gl 5 72 8 O ) 73 25k
MThDEfEmIT NS, (ZH13)

® LEERBEAER (TR, Ty bk 41X, F. BRUF)

YUAL Ty b AX P BKROFEZE W SRR I S 7z,

BEEO RIS NARBRDET T LCERCHRE SN, T T W,
3 TR (FA 7= VRO, 77t Frbt' ) IVUROBLE T V2 F
FAaE) SN, IRPOBEHEHEE DT A7 = VERBBL S, fREDE
UWERMEIREIPEY) (4-ketohept-2-eneldioic acid (fREHIFEY E) . Levulinic acid (X7
D). 4ketopimelicacid (FRFHFEM F) KT a-keto-glutaric acid ((EFEM G)) 23
AR E T, T OBMEBSHIIRFHEHEED 8% (GF) ~25.7% (1 X) & Lol &
7=, IRHBEHEEDOR 57% (4 X KUK ~86% (T~ N) X, 7 h7k kre'l 3
U UEBRH KD Nmethyl-1,3-propanediamine ({VFiFEY A) (TEH ST,

v b AXKOCFDOF 7 vy — 2%z in vitrosBROFEFRN D EERNE
B2 LV | in vivo iR CREIZ[RIE STV D 8 FEADIEHEEM NN ER S D Z & DM
I,

ET7 7ML, Invivo CEDORE N7 FZ 8 R U IV VRNIITF A7 = VR

(ZHRT DIEEITRB STz, &5 24 KRR ORIRREICIE, BROBREL T L4
FA BT Z VAT T2, W2 A LB CIIRNEE R GHED S, K 50% 5 %
NTWz, £7 T NVKROZEDLHEER ORI L, 7 V7 VKSR LY N
methyl-1,3-propanediamine ((fRFFEM A) (228 # S, GC UL LC THIES NS Z

MR STz, FTo, HEFRGE T CIE. 3-(3-3-methyl-2-thienyl) acrylic acid (2l
KofESiu, LC CHIESILD Z &R sz, (B3, 4. 5)

(2) ES>TIL
D HREERER (v b, SEBESCTIL)
7w~ GRHE, MR OVEHECRE) 12 UC iRk N Bl E T 7 VA HER O feh (2
7 /T/I/Sk LT 10 mg/kg (RHEH) 3 2 SEWEhREsER 320t < 7,
MR TR BE I, 565 4 iR I =B (7 71 & LT 0.2 ug eq/mL)
ZoR L. #5524 FFEIF£12 0.02 pg eq/mL (K F L, TS T S 2ao
7o (FRHIRS (LOD) : 0.01 pg eq/mL), REAKEDO LT T I H G- 4 WFEZIZO

3 EMEA 7l (M 6) Tik “pyrantel base” & H V), BT 7 /VOlHEE &5 2 Hivd,
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BRI S0, HEHEMED 10%% 572, & TOREHEHEMIT 48 BRI HEE
EH. 6%DRDND | FE VD ITFE S EI Sz, R UKL, IRPBEHEHED 5~10%.
FHGFNEED 50~T0%% Hd7-, (P8 6)

@ HABERER (5v b, /SEBES UTILRKEERRES VTL)
7> b (SD R, HE3~4 DUHE) &7 SRS VTV SUTIRARRE T 27 D
RO L B BB ER ST, AR ERECET R S RL OMATER %
FHITRLT,

#*5 BEGHIIBT &G E, HHREN OHREHEE
X o 55 a(mg/kg KHE/H)
BeHRE E5E BRI FRAE H
W1 | SERRET LT 28.7(10) - HilA] Pt
2R 100(34.8) « Hi[A] (MAEPREE
iRy 400(139.4) + H[A] P
AT 2,000(697) + Hi[r] P
%5 2,000GL#7Z2 L) - 7 HREIRE | oA
%6 Rt 4,000(1,394) « HE[A] MAERIREE, s, Rt
WITRE | WABEY 7TV 100(58.0) « Hi[A] MAEPHREE, 5340

a: WyaNiie s o7l LTCoOHE

a. IMIFFRE
F2, 6 LT HOBSG#OMEFE T 7 vkl (LOD : 707 e L
T 0.5 pg/mL, EERIME LOQ) : BF 7/ L LT 1.22 uglg) (L0 llE L,
MAFPRE 2R 6 | LT,

#6 Tv MIBULREBRYT T AVXITEARYE 7 T WO EG%OmEETE T
TR (ug eq/mL)
X - Pehga B 5 (hr)
B B5MR (mg/kg 1A ) 0.5 1 2 4 8
2 SRS LT 100(34.8) ND ND | ND — —
6 4,000(1,394) ND ND | ND | ND | ND
7 EARY T 7L 100(58.0) 0.55 0.72 | 0.63 |<LOD | ND
n=3 ND:fmtisn? —:JlEed

<LOD : fRHBRES (0.5 pg/mL) At
a: Ty aNiIErI Tl LTOHE

b.
IREFRE T T ZOWTIL, 26 6 B (4,000 mg/kg (REOHERE) D51,
4 Je O 24 BEf% CIE, E, AFlg. B, AL BERG. AM. ODIg R O3V T
VT T U SN oto, # 5 EE (2,000 mekg A/ H O 7 ARMRERS)
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DEAEREG 2 O 24 WFRITE Tl Boféde G- 2 IR O, Bl OMisic s
T, BT U7 U EBRFUEA CRHI S 7223, LIS OFEN B 13 R
Kl T o7z,

EABRE T 70 B TR (100 mgkg REOHEER L)) OFH 1 K% O
0O, B, OME. MR OV, 0.72~5.12 pglg DE T TR ST
W, PG 4 BRI IR A & e o 7,

c. HEMt
%1, 3, 4 KUV 6 BEDIR, FEOWHHFOE T 7 V& Bz L0 HIE LTz,
PEIERZ R T IR LT,
PEEIEIZIBW T, 4,000 mg/kg (RH/ H #GHEC BV TH IEHHITHR I S Hu /e
ST Z e JHHHIZIIGHED & L TRt ST s b EB 2 b, (B
14, 15)

#F T T NMIBITANEBE T o7 VEBRROKGHEOR, FENNEF~OE T T v
PEER (%) a

‘ e hg b P 5% IREH] . .
B (nglkg ) (1) R a -l
1 28.7(10) 0~24 ND 34.20
24~48 ND 22.15
48~72 ND 4.13
il ND 60.48
3 400(139.4) 0~24 0.04 51.37
24~48 0.01 16.02
48~72 0.01 1.40
i 0.06 68.79
4 2,000(697) 0~24 0.03 57.57
24~48 0.02 23.12
48~72 0.02 4.80
aat 0.07 85.49
6 4,000(1,394) 0~24 0.01 79.44 ND
24~48 0.01 12.93 ND
48~72 0.01 0.29 ND
il 0.03 92.66 ND

REOEE :n=3 B :n=4 ND : #HHET
a : EEICT 2%
b FEMANIIE T T L LTOME

@ FABEHR (v FRUA X, NERES VT

Ty P RO X GRECUTanfE, PRI OVEEARE) (2 UC ik~ Efg e T 7 v

AARROHEL. (28.7mglkg (A (E°F 27L& LT 10.0 mglkg (KEY)) 3% 548
RERRBRANFE i S T,
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a. MIRHRE
Beh-2, 4, 6, 24, 48, 72 KU 96 iz O MAEFHEHEH I T T 2T
UATAY b= RD XFAR—T7 077 7R KV HEE L, MR A&
8ITRLT., (B 14)

#8 T v bRUS XIT MUC HE5k SR YT T /URR O 54 O T HEME R O e S
T VOIRE (ug eq/mL)

. e $& 544 FFH (hr)
.
Bl e 2 4 6 24 48 72 96
RI 0.09 0.21 0.17 0.03 ND
7w b P
~—T 1 ND~
ooy N | g | NP | ND | ND
0.18~ 0.64~ 0.68~ 0.21~ 0.08~
4% RI 0.38 0.74 0.85 0.25 0.09 0.06 0.05
AN—Tn <0.02~ ND~
Do, | <0.05~ — — —
7T Tk 0.05~6 0.05 0.05 ND
n A ND: #miEEd  —:Jeed
b. HEitt

PR 3R OB HEHE I E 7 7% RI 3R—T 177 71k L0l
E LTz, BEltEE R IITRLE, (B 14)

#F9 Ty MRS RXSERYE T T VRAKES DR, FER OB ~DO YT T Lk

=R (%) 2
MR A A RI R—5ars 7k
5 (hr) ks # JilzRy HY
r 7 Ay SR k- fHH
0~24 5.8 98.3 0.3 64.7
24~48 0.2 5.1 ND 1.7
Zv | 48~72 0.06 — ND —
72~96 0.03 — —
it 6.1 103.4 3.1 0.3 66.4 ND
0~24 7.7~18.0 | 54.0~57.3 0.8~2.0 | 43.4~46.8
24~48 1.2~1.6 | 10.9~26.0 0.04~0.05 | 1.3~5.7
A X 48~72 0.2~0.3 0.3~0.5 — —
72~96 0.1~0.5 | 0.02~0.1 — —
a3 9.6~20.0 | 65.2~83.9 — 0.8~2.0 | 44.7~52.5 —
n ¥~ ND: miEd  — SR L

a: WHEIIKT 2EIE

@ AHFEEHAER (/1 X, NEBESOTIL)
A X (SRR, PERI R OVCEORE) |2 UC Bk S ElR T o7 L 2 BER O &S (B
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7y 7L LT 87~10 mghkg NHE) 375, (RNEMRRIR) R STz,
SRS PR DT, 5 4~6 BFRIRI i mfiEl (BT > 71 & LT 0.6 pg eg/mL)
L, TORIMTL, &5 24 FiH#1 0.20 pg eq/mL & 72 o7z, REUIKITHA
HHEPED 10% Tdh - 7=,
ETCOLREHEHEIEIL 96 FEFLINICHEIES L, 15% 23RS, 720 1332 BRI
SHTe, PRATBEHENED 80%(3, 7 FEHORIERHED Th 7223, £ ORIEKRUHH
KIVEIGIIRATH > 7e, REMEDOEIGILT v FEFRERTH -T2, (B 6)

A X (FEARBH, I 3 ) |2/ SRt T T Ve & Rk 0 &5 (287 mg/lt (27.3
~47.8 mgkg (AE, 77 /LL LT 100 mg/lt (9.5~16.6 mg/kg (AEAY))) L
77

Bl 2 KON 4 FFE% oM e 7 o7 WVBEZHIE LR, 3#lé b STy
Z oV SN o T2, (B 14, 15)

A X (AWFERBH, MERER 2 V0) (2 NEfB YT 7 VBRI A2 BEIRE O 5 (287 mg/
JC (27.3~47.8 mg/kg {AHE, EZ 7 /1L LT 100 mg/lt (9.5~16.6 mg/kg (KA
M) L. B5 96 Kl & Co# L OYRPHRIERZHE U7ofER. IR YEIEIT 3.6
~17.55%. ZEFHEIRIT 48.6~61.83%, Th-o7-., (B 14, 15)

® HNEEERER (£ b, NSNEBEESUTIL)

FRAN (MR ONBORIA) 2SRy 7 v 7 M ERl ik e 6 g8 (7071
LLT500 mg) /N) L7gER. #5583 BESomAIc ©'F 7 L EESE A 0.2~
1.1 pg/mL MR SN0, ZOIFEA SIXMEEY & B 2 B, 5 REELINICIZIETE
KL, (ZHS8.9)

T, fERA B4) 1IN ERY T T VEES] (28Tmg (EF 7 /1L LT 100
mg) /FEA]) A HERRO#ES (5§, 23.1~24.3 mgkg (AH (K77 /1L LT81~
8.5 mg/kg {KH)) L. 5% 120 RO K O HRER 2 H1IE L7,

RPPEIEERIT 1~3% T o 7=, FEPPEIERIT, 4 6123 60~65%TH Y . 1611% 93%
Thotr, FEEROFEPIZHERS YT T O RE TS 48 B £ ClokH
Sz, (BIRS8, 9, 14, 15)

® ANERERER (S MRUA X, EREEESVTIL) ¢
v MR, A X CRftUTanfE, MR CEWECRE) 12, 1R T 2B,
UC THETER LT- 3 OB AR Y T o T VAR DS (14.5 mglkg (AH (£
T L& LT 8.4 mghkg (KE) 75, IRNENERER S S iz,
FERAR 10~F 12 1R LT,
RRRO/REEEE T TV Il L, KRS EEARRE T v T /LR % 57385k

¢ A, ©® FEpEheslit - AR (B EAXOK, Bame 7070 LT L CES
77
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TIXIEAIDSTI ST ABEABR Y T 7 VAR 5% 96 REf & CORIZE T PRI,
7 hT 9~10%, A X TIL, 31~48%Th -7z, A X TIFRARN ST T
NOEELPEIFREE CH D | SRR TREED DA D0, REERITT LD
[FE SNe o iz, MPREOHER TIXT v hTHE 4 BifZIZIZ LOD &ieoiz,
v 7 7 AVORENITEWREZE N DAL, FPITHRE SN D BEEWE X, 1 X TIER
AR, T D TIEREE L OFFEOREE Ch o7, BETIET v MZAbR
LN O EEHENE (28%) 1E, MDA EE PR CH D Z L ARIBE L TH
D RIPASOYPEIER DD T D7 L BRI TV D,

A~ UC Iz LRI TS
X1 T T L OEERRET

#10 A XIZBIT D UCEGREAEERY T 70 FEREAL - (C) #ER&5% ot
B (ug eq/mL)

Bt A4 R S H £
o 1 R 2 IRfft] 4 IR5f] 8 IRFfH] 1H 2 H
A X 3.2 4.3 2.9 1.0 0.3 0.2
n=1

#11 7 v BRORIZBT S UC AR T > 7 /Wit D 54% 96 IR O P
FEHTENEEE (%)

HhiyiE A SR . a8
Sk A) 9.7 86.2 95.9
(©) 10.4 49.8 60.2
(A) 48.7 41.3 90.0
4 X (B) 46.1 24.1 70.2
(©) 31.0 36.7 67.7
a 24 FFE CEREL
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£12 T v FROA RZBT DHEEEARRE T T ARG BT D154 24 BFfH O
PRI~ DRI LR DOHEHE=R

E %) 5k 1%
PR SEIY 7.8 29.0
G 0.7 10.7

n=1

MRk OO ORERE 23 13 IR LT,
Tl 2 DR IR DS DAL, IR Tl E Ml T B =08, R L OVE
B ClE, hoofERk & i U TIRETHh - 7=,

13 EERRE AT Y T TV GERGHRAL : (C) RN 5A% OFARE - ORI
£ (ug eqlg)

Yt

BeH B (H)
7 14
JHig: (057), ik (0.54) . Lk JHigE (0.11). "Bk (0.10). Lk
Zwv b 1(023), A 007, I8 0.04), FE| 007, I8 (0.06). A (0.01), FE
) ©)
il (4.3). B (1.0), Lk 0.7, & [HK 25). Bfi& 0.7). LiE 05).
B 02). gl 0.1). & () A 0., g5 0.06). K& ()

A X

REFEROFERD 5 B, RIS T IGHEMOBIE 23R 14 TR LT,

REHZOWTIZ, 7 F Tk FrbE Y I U VERDPHEIVELE LTV D Z LRSI,
= 14 J 0 R BGHEMEOR N TENLLEDS, NFmethyl-1,3-propanediamine (1Y
HIEY A) B A ETWEICHKT D Z EAVRB SN, T, MBI Ok iEE
2, HOEOENPIEESNDHENS, T4 7 = VRO 2 MO Db E DR
DIFEN R ST,

FHOIT, AGH - a0 T, PEOREIRF-OHEZZHHRIENET, %
T B4 KO ZE AV SH A5 E T 7 v W TZRBRICEBWC U 7 A& & Tk
DEFDERSINIZZ LD, BT T VO MRED D ARAE R IV IAE N2 &
ZRLTND EBREL TS,

F o FREBHEIEL. BF 5 < FDORERS D NFmethyl-1,3-propanediamine (R
FEW) A) B E T T T VTR E CRERL S AL, BNV A HARICE D IAE LT
FRAFER R TIC L DB DO EBLE L TND, (BF16, 17)
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14 BUHERR E T T vk QRS54 OB 31T 2 AW E OB

It | & 5 % ZHATRE /R E DFIA (%)
ERo MNmetyl-1,3-propane diamine2 2-Thiopheneacrylic acid®
(REHFED A) (REHPEY Bp)
AN 7 74 0.4
14 37 —c
A X 7 49 3.0
14 52 —c

ar WEWEIHEREAL C
b G E AT B

¢ : FEhiEd

@ HRHHER (5 LR
FOEFEOEW)C

7 b,
TV AR ?ﬁ’aﬁ L. B0k %E TLC I LV ohr L7ofE R, 4~9 FEOIHTPED H 7
STz, 5% 24 B E CTORZNNKS \ﬁfp L. REEwZFEE L=,

ZORERNLHEE SN AR X 2 IR LTz, (BPE14)

(FEHPED E)

v

EREBES VUTILRVIGEEES VT IL)
14C t%ﬁﬂé@ﬁ MR T 7 L T 140 R e 5 o

|l

/\

2-Thiopheneacrylic acid
(fGHEEY) Bp)

T

4-keto-2-heptenedioic acid

N-methyl-1,3-propanediamine
(D A)

2-Thiophenecarboxylic acid
(ftaEs ©)

Levulinic acid

(Ht7ED F)
M2 BT

REHR (v b, RERES VTUARWEERES VTIL)

7w~ (SD %, HE4 VLR (O3EEE T 70 (2,000 mgkg (A8 (BZ7 7L
& LT 697 mglkg fAEH)) UHEAEEE 7 7 /0 (100 mgkg (KHE (77 1b L
T 58 mg/kg (AH)) ZHERE AL L, 5% 48 R DR K UL TR L7z, £7-.
JEESRE Lo > & (SD %, KE4PUHEE) (2 BRLE RRROHED/ SEfRY T 7
IVITBARRY T 7 VAR N h U, #5424 RO 28 L7z, 3B o
REPES D TLC 12 X 0 i i,

PREFEY T T NOEE T, EIEY EHEE SIVD ARy RY, R OYROE
D 1~2 fEfRH S22, IR OISk ol —J7, laAfge T T v
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OFEETIE, . JREOIEHOWTNNG S ARy MBS, JREOIEH G
L ST, RPETEMIL. Mmethyl-1,3-propanediamine ({XEiFEM A) . 2-
Thiophenecarboxylic acid (X C) &\ Levulinic acid ((YFEY E) L RIE S
nic, (14, 15)

@ LHEBEABEER (v b, 41X FRUF)

BT ME Ty b, A X BROFEIZBWT, 3 FEOREHE (F47 =
RO, 7 F 7t Frb ) IVVROBILE AN 7Y — M RIE) 1280 KER
I SN D, HBEHERE Nz in vivo OFBRIZE D | FA T = VERITEENE
AT HEEMERETEY (Levulinic acid (G E) | 4-ketohept-2-eneldioic acid (X
HPEYI F) | 4-ketopimeric acid ((REHPEY G) K& Ua-ketoglutaric acid (fRE##EY) H) )
(CETHMEESND Z LAVREN, ZORBEORIFIIRPBENEIED T~12%% 57,
PR BEHEMEDHK) 50~63%1%. 7 F T & R U I VUVRICHEET2REED L5
DTH Y HTHFIC Mmethyl-1,3-propanediamine (UM A) & L TR S5,

(e 6)

2. WREMICHTLHEBIET MR
(1) ES>TIL
O EPEREHAER (4. HEt)
Az Tz 3H T UC ERRil AT 7 7 VORERKRORE (E7 Tk
L C 6 mg/kg (KHE) T & 2 FYEhRERBER DN FEH S 7,
Be 5% 96 FEIIRF S EI SN 7= DT B 5RO 20% A T, 7% 0 12 it
Sz, (3, 4, 5)

@ EpEhREAER (K. HEt)
B2 e MO BRI AR T T VOB NS (£7 7L e LT 8~15
mg/kg (AHE) RERTIE, BEHEMEDR 90%03 8% 54% 24 BiiLIPICHEE Shi- RK

UK R), (B 3)

@ EWEhAEEER (3. HEt)
FaE VW UC ERRE AT T T VOEERA®RE (T 718 LT 5~6
mg/kg RHE) HRTIL, B5% 4 HENIS, BGHBEHEED 18% 3 RHIZ, 67%H %

Izt Sz, (B4, 5)

@ RBEHER (. BRUFE) 5
L BEOE (% 288) 2V, BT LI 1ERIZIE, B S U UVBROREEE
LT WCHERBE AR T T Ve, B9 1HITIE, 47 = VERORRE 212505 L 7=
BS IR ATRE T T VA TN ENHEER AL (5.9 mg/kg (KH) L., MHREN

s ARENT. 1. © (1) @ MRERER (T MROY X) &WATLTHMm SN,
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IR L O PRI EORIE 21T, IR OREHEMIZ OV T TLC 12 L D i~
MHREDORERER AR 15 1R LT,
WTIOEREIZIBW T 14C KON 35S R ARRTE 7 2 7 /L ORISR S 47z,
F7-. BENL LI, BROETIIHRES 2~4 %I T REMEIEL ., Foidks
6 FFFZIZIBWN T bR EIZEIE LR o T2,

# 15 KEHWFEICI T D M EE A BRT T o 7 VO N EGZIZB T 5 R E
(ng/mL (&7 o7/ L70))

& e 5% 05 (hr)
=i

R | HOHTE (mgg)g i 1 9 4 6 04 48
o 14C 5.9 0.07 0.07 0.09 0.14 0.21 0.12
358 5.9 0.14 0.14 0.16 0.21 0.32 0.24

W 1C 5.9 0.48 0.71 0.84 0.77 0.20 0.12
35S 5.9 0.72 1.27 1.56 1.15 0.48 0.27

- 14C 5.9 0.05 0.07 0.11 0.11 0.15 0.13
35S 5.9 0.83 1.56 1.55 1.40 0.53 0.32

(5 1) 14C 29.7 1.49 1.29 0.92 0.70 0.34 0.20
358 29.7 0.93 0.91 0.89 0.79 0.32 0.18

%) 14C 11.9 2.79 3.25 2.14 1.46 0.36 0.26
35S 11.9 0.43 0.69 2.51 3.02 0.79 0.70

7y P ROA XZBT DiERE T D,

PRA K O Rt B ORIERE R 2R 16 IR LT,

AW 2 TOEREIZIBW T, JRPBEREEDO K503 5 54 24 R LI HRM:
A, FERHEEEIZ OV T, 2 OKRED D Fe L% 48 RFHILINICHRIE S e, &5
#% 96 Wil & CORT L OFEFHHEIL, W TN OISO T HFRGED 68%LL
EThotz, T v NRUOHTIIEEPPRIDRFPED 4~5 (5DEZR LTz, TLC IZ
L D RPGEHPES ORMFR Tl 1¥C KO 35BS B OMGREEY N ZIERED 7 o~ R 7
T LNE— R ERH BN ol E LTS,
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# 16 FEWIFEIZIT D Sl AT T 7 L O #5442 81T D IR KO
R liine:y
Py B PEIEOR S5-I 5 EA(%)
i - 3 % \ ‘
AR | i | ekgt | N | R [ R 3| RO
) | ©~96 1) 71 (0~96 hr) | (0~96 hr)
4 1C 5.9 12.6 22.1 72.8 84.1 106.2
39 5.9 7.2 17.4 413 63.3 85.7
s 1uC 5.9 42.4 47.0 54.1 60.9 107.9
89 5.9 40.7 47.0 401 40.4 87.4
- 1C 5.9 12.9 31.2 35.2 50.0 81.2
89 5.9 345 39.2 37.2 39.2 78.4
59 1) 1C 29.7 12.3 13.9 73.4 76.6 905
83 29.7 12.4 13.8 62.5 66.9 80.7
=) 1C 11.9 15.1 40.4 22.8 28.3 68.7
89 11.9 441 481 31.3 32.0 80.1

WIZ, REPEY D EE 7 R 2S5 T2, IR (0~24 IFFEEREUR) 2K 73R L,
RN AR GHTIEIC KL Y Mmethyl-1,3-propanediamine (fGERFEEY A) XU 3-[3-
methyl-2-thienyl] acrylic acid ({UE{FEEY Bm) % Em L7z,

FERER ITIOR LT,

T T UTINAKG RS L, 3-[3-methyl-2-thienyl] acrylic acid (fGE#EY Bm) (2
FHASNLD DT, ZOBOEITIRPITHHEL 2 DREMEE T T D LIRELE bR
L TW5%, MNmethyl-1,3-propanediamine ({XFHIFEM A) LEEEDIEIE CTH L3, &
TOEMIFEIZISUNT 3-[3-methyl-2-thienyl] acrylic acid ({R#{E¥ Bm) O&EL D %
<ALz, BRI TREIEMICRE REIIHAONT, FAT = VBREUE Y I
VERHSROREHPED) D AR R STz,
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K17 EHERIARRE T > 7 VR GR DK EWIE DR OIK R AEHPEY)

Mmethyl-1,3-propanedia-|3-[3-methyl-2-thienyl]
mine* acrylic acid*
TR | B whE  |(REED A) (R PED) Bm)
(mg/kg MRED) | R th file 5T 15 (3% G- % 0S| PR o i S T35 (9% 5 # J5c
PRI E O DIEMEIC S DI S ® HIEEICE D
A () |2EE (0 |FHE (%) 5EE (%)
A 1C 5.9 62.1 13.7 — —
358 5.9 — — 9.6 1.7
P 1C 5.9 69.4 30.5 — —
358 5.9 — — 6.3 3.0
o 1C 5.9 57.6 18.0 — —
358 5.9 — — 3.0 1.2
(59 1) 1C 29.7 86.2 12.0 — —
358 29.7 — — 17.9 2.5
uC 11.9 57.0 23.0 — —
(12) 358 11.9 — — 25.7 12.4

* FNARARRIATEN S L D,

[FENCARHE AR TR K D HER (0~24 FEREEREEE, £ X1 24~48 FERIEREGEE) o
REEET T NV EORIEMREE 18 IR LT,

RIEAEET T T, WT OB JRHIZINT S BB TR 72753,
EROCEOFE P CIXEELR S TH Y . OO FE NI HIFE LT-, & CoOEfE
IZBWT, E7 U7 VOREIEDN IR IR SN D Z P RENT, (BR12)

# 18 UC I AIRT 7 > T NV ORNRGRIZE T 258 OEhE 7 7 L&

R FHE T T LR
HhfE FPREHENE I 5 | ERICHT D EIG (%)
(mg/kg AE) H155(%)

4+ 5.9 61.2 51.5

J 5.9 12.0 7.3

¥ 5.9 55.5 22.7
(Zv b) 29.7 28.4 21.7
1 %) 11.9 15.1 4.3

* [RREASARIROITEC & %

® KBEER ()

S () AW UCESR L7 F T Rl S UV S Rk L =T 4
7 x VERERT HIEARE T 7 VOHEERR DS (10 mglkg RE, €77 /1E L
T 5.95 mg/kg ARH) (2 L DR Sl S e, G- T4% 0 # I P S 4,
1 HPEMEITRS 24~48 BeftkICIK & 7o o7e, FERTIEL, REBMWEADET T 1
IR T o7z, IRAOHEINT, HEBEDK 14%% 5, RPIIIRE(WEET T
TN BN o T NKSRBIZT A7 =7 7 VAR (BT T IV ONIK R
FEMD) & U CIRIE SNT=DIE, JROBEHEIED 9%IZiBE 72 2b, T T DT A
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7 = VEROBSRENE (functionality) 13AEHZ KV 2 L LT, IRPBEREMED 2.4%13,
35S famk S AV IR A A L LCRES N, 7 7 Febt U IV UVERBAKD N
methyl-1,3-propanediamine ORIERAIL G ARITT L CTHEDR & 0 . DK #% D
PR 14C AZFRFEHEM: D 62%1% Mmethyl-1,3-propanediamine & L CRIY & 317=,

g Cix, €771 & LT 0.3~0.7 mglkg ORBEHEMNEEE 7 HiAE THIEL
7oy, Moo AT OREE CIIHEEEDSHA (0.1 mgkg Kwi) L7z, AFlg& O+
DOFREEE, MAKDFRIZ XY Nmethyl-1,3-propanediamine [ZZ5# XU, Z D43 D
IR ORECTH Y | FRENEDOHEBETH L EEZ BN (B 13)

® RBEHER (11X, . BRUF)

A RO IO T e R S S iz, A, 1.
WAHR (T A0 7o b AX B BEDF) OLBY THD,

@ FREBHER (4)
a. MEHMEHES o TILEAL-EER

D (1) ©®

4 (5 HH) | UCEGRE AT T T L2 HE 0S5 (10 mg/kg KE) L.
Beh-4, 7, 14 KT 28 HEZEOKAMKIZB T DB O R AR 19 IR LT,

AIEAHHRR O T CATIRO TR A3 b B > 727280, FHIEAVERHAE & L it T
HEEZ BN, (B 13)

F 19 ABRTE T T VORI DA (i (mglkg))

A e A% (H)

A 4 7 14 28
J ek 1.00 0.50 0.25 0.14
X ik 0.26 0.06 0.05 0.04
iG] — <LOQ <LOQ 0.01
HERS — 0.02 <L0Q 0.01

<LOQ : EERSA (0.01 mgkg) A

T4 (6~8 JHkn, 1~3 B/ 1T UCHERRBARRT 7 7 VA RO (£
Fr7NE L T59 mgkg KHE) L, &5 7, 14 128 HRZICHENEEZHIE L
Teo 5T HRDOET T IVORREIRE (BT 7 /04 5&) 14, Bl T 60 ngkg. .
JENAC 20 pglkg X ORI T LOQ (10 pgkg) Aiili Ch o7z, IR OWTIE, &
5.7 B ORIE T 495, 14 HZLORIE T 250 K28 H%OHIE T 140 pg/kg Th
-7,

Mg o€ 7 7 VEEOKRE X, MAKSEY CTH D Nmethyl-1,3-
propanediamine & U CHIE SiL7c, #IRREICKTT D ZDILEMOFIGIL. &5 7
H#%T59 (n=2), 14 H#%T54 (n=1) K128 H%T40% (n=2) Th-o7z, (&
FR 3, 4, 5)

A (BVAZ A A, 5 ) (2 SH AT = U BRE T T VSRR A (2
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ZFoTNE LTS mghkg KE, E7F D 7VAD) Sz, &5 4 A% TR
FFlg R O T o T FREEIE, T 1,150 nglkg Tz, HEHEEOR BT
HHARECTH o7, L L, ZDfEi%x Nmethyl-1,3-propanediamine X|% 3-(3-3-
methyl-2-thienyl) acrylic acid ~E# 7€ 7 7 VELEFRE OfE & bbig U 7= %0
R eWe, TR EOBRIT I oTlz, (B3, 4, 5)

A (4 BEMFR) 12 UC KRB ATAT 7 7 VEHERRO#KE (€771 E LT
6 mgkg (KE) T DFERBRN N ST, $E5- 10 4. 7. 10 O 14 HEROFHE
BRI S Tz,

AR X, 51 HE D 14 BEOBIZHAT T 31 7°5 11 pglkg
F£C. I C 3,008 5 412 nghkg £ T, Bl T 1,145 75 76 nglkg £ TR
JEGHC 134 705 12 pglkg F TR L7z,

T T INVOFKE~— 71— : N'methyl-1,3-propanediamine 7% GC/MS T/#T &
. B TOREHMRIC OV TRIRREIZH T 5~ — I —DEPHEE SN, &5 4
H#&DOFRE~—H — DB X, ARV T 28 ngkg THERIZ 0.55, FFIIC
BT 1,149 pglkg THERIT 0.40 KOV, BlgiZIV T 195 pglkg TR 0.35 T
bolz, JEIITI, BB~ — I —ORENEERARG Cho7T-, (B4, 5)

A, BRI K DA — T A HS 2 AEE U TR 5128 T, 14C 1%
FRET 7 VA 10 XF 20 HRE#REAEE (€727 /L& LT 150 mg/H % 19 [FIX
X250 39 Bl ) L, FRERERM I A7z, TS O PR, 19 [FhE
foed 54 T 1,702 pglkg, 39 it 54% Tli% 2,190 pglkg Th o7z, BROMRIE
B, 19 [FhdEki 5% T 371 pglkg KON 39 [BhEfi e 544 C 476 pglkg Th o7z,
A CIL, 19 [EhEfkERE 5% C 26ug/kg & O 39 [AhHEi# 5% T 24 nglkg TH-
7o FRIACIE, Mkt SREDOEEMMIZISUNT 45 nglkg Rl ChH o7z, fEFRIT, #
MR OIS OB AR T b O TIX AR o T, AR GBI T Dk
Bkt p~—h—D T, HATO0.65, AT 0.49 KON T 0.33 & HEE &
iz, (M4, 5)

b. JEMEHMERES > TILERALV-HER

A (5 BAMER) ITBAMRTE T 7 VORBIERF 2 HNIC R —F A5 (7
TELT12g//A—7 A/GH) L, 90 HMOFREE RN T i, #5- 1, 15, 30,
45, 60, 75. 90 KN 120 H#% D Nmethyl-1,3-propanediamine ({XFiFEY A) 12
B T2 T T IIVORRBE T TNz, EfREE U<, T OFRIREIT
ET7 7 /0E LT 150~300 pglkg ThHo7Tz, 545 LTN90 HIZOF A O
1% 100 pg/kg TH Y . BETIL 200 pglkg TH o7z, (B3, 4, 5)

T4 (2 HEM ) \IEAERE T TV ENR—T 2&5 (£F7 0718 LT 12

6 BREEEF ClE. AN—T A5 LIT ST D BWOH — B IR O L AR & WIRIGESER] (—
7 2A) EBETH L EERT S,
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gl’h—7 A[6H) DRI Sz, #51, 2, 3, 5 KON T HLO AR
B DT A TE S, BT L AL OWREEE . 3-(3-3-methyl-2-thienyl)
acrylic acid & L C HPLC IEIC L W EE SNz, &5 1 HZROEREREIL, €7
TvE UTHHRY T 15 pglkg, g+ T 90 pg/kg & OWHE+ € 390 pglkg TH -
oo ZD%, 2D L, #5 7 B TIIART T 15 pgkg, B+ T 40 ug/kg
KO+ T 150 uglkg & 72->7-, (B3, 4, 5)

RERER (. i)

BEHEHE S > TILZ ALV=EER

WHA RNV AZA F, 2~T ik, 58H) 2 3H il alet 7 7 /L& Hal
5. (10 mg/kg {K8) T 275%F5 BN EME S, #5 4 BHRE TilE, it IRk
OISR BRI S AT SRR OIHENEM 2 HIE L, 22T,
GC/ECD (GC/ETfidmitias) #RHW TRl ~—h—0ERb 5 LIREE I
THEE DT,

fEdRa R 20~5FK 22 IR LT,

FRRAMEIE, AT TR 8 T, It TIdi 544 2 [0 B O Ttz /R LT,
PR ORI L, 4 BRI CRGED 17%% ST, ST OREEOEIA T, His
95 5 [EIOHEFLT 38% CTh o7, s ORI, $5-4 HETHE 1.15 uglg ©
bolo, (ZH13)

#* 20 WIFICBY S SH il A iRT 7 > 7 L O Balk 54 O P m S h i

P 1% (hrs) 2 5 8 24 32 48 56 72 80 96

MAEFEEng/g) | 12 96 170 | 122 | 103 58 38 27 24 20

# 21 WHACET D 3H BREAEET 7 o 7 VO Ha R 54% OFL e O~
— 71—

BB (R 1 2 3 4 5 6 7 8
1 (ugle) 0.032 | 0.084 | 0.071 | 0.049 | 0.029 | 0.019 | 0.014 | 0.011
~—7—5%H

(o) 0.015 | 0.028 | 0.021 | 0.015 | 0.012 | <0.012 | <0.012 | <0.012

a: #% 2[\/H T4 HMEmMS N,

7% 22 WHAA~O SH EFRE AT T T VO HBERGZICBIT A RP R E OB 5
BIZXTT B HEES
P A% (H) 1 2 3 4 &t
R iﬁiﬁf%ﬂé‘\ 8.6 5.8 1.9 0.8 17.0

HAF (RVAHF A FE, 5HH) ([ SH ARy — Ut T o7 NV ERERRORS (£

7 NE LT 5mgkg RE) L, Ao I I N7z, okt
SHEMEREE X, 2 [A1H OPEAL Chemifii 84 nglkg 123 L, £ D% LT 4 [ H O#%
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FTIE 49 pglkg 2 OY 6 [ H O#EFL Tl 19 nglkg & 72 >72, Nmethyl-1,3-propane-
diamine ((RFHPEW) A) ([TEHAISINTZET T VR OIAAT L T LT, W5k
B2k 9 % Nmethyl-1,3-propanediamine ({UEHIFEM A) OEIGIX, EHEFLRFON
BRI 3% CTh-o7-, (PR3, 4, 5)

WA (8 8H) 2 MC B ARAT 7 o 7 VAR OEE (£ 071 L LT
6 mg/kg AH) L., FLHHOERERBRNEiS, FHitiE, &5% 7 BFEH 2
[EFEFL S 47, AT R ONERHEEM R L, 2 [BIH OFEH (Feh- 24 FEfjt2) <©
e fiE 61 pglkg (22 L, D% LT 4 [B1H OFEFL (B 5- 48 Fff#l#%) Tl 34pg/kg
K6 [BIH oL (%5 72 BFE%) TlL12ugkg TH 7=, T VT IVOFRE~
— 3 —"To % Nmethyl-1,3-propanediamine ({(XF#HFEY A) 7 GC/MS (A7 &
~ T T 40— BB THotrSh, T ORI D~ — I — DR
DHEE SNz, 55 24 WO 2 BBl O AN ERIBR ZHE 2, FKE~— I — D
EREIX 20 uglkg T, ~— I —DO#IL0.24 ThoTz, (B4, 5)

EMEHERTE S > TILERALERER

WELA (11 80) ISl ARE 7 o7 VA R AR L (£7 7 /v & LT 5.5 mglkg
KE) L. FLiTHORERBRO I ST, €7 T VB OREIX, NMmethyl-
1,3-propanediamine ({RE#{EY A) NI 3-[3-methyl-2-thienyl] acrylic acid (%
PEY) Bm) & L CHEMHINE, BE5% 2 B HOHEAL T, Mmethyl-1,3-
propanediamine (fXFIFEM A) M " 3-[3-methyl-2-thienyl] acrylic acid ({X#1EY)
Bm) (ML SN FRE OIRED Remfiz L, (GHPEY A Tl T 17 nglkg
KOMCERFEY) B CTIXVT 2.7 nglkg Tho7z, 4 [BIH OFEILNOIL, ETFED A
TITPHIREE DS 10 pglkg X OMREEY B CIXEREN 1.6 pglkg &72->72, 2D
B ClX. 3-[3-methyl-2-thienyl] acrylic acid ({X\EFEY) Bm) (22 #aS /=€ T
TV OES3E. N-methyl-1,3-propanediamine ({XFHFEY) A) (TS 7=
BT 10 f5 e Z R Ehiz, (B3, 4, 5)

WHA~DET T NVDOENR—T AR ERBRMEAE CEMm S, 3 3Bk
2MT4L, Mmethyl-1,3-propanediamine ((XE#TEY A) X3 3-[3-methyl-2-thienyl]
acrylic acid (fGHiFE®) Bm) & L CHEHINIZHHFOET 7V OFREEEIL,
47C 100 pgkg K ThH-7-, (B3, 4, 5)

REHER (K

WEHEHTE S > TILZAL-EER

K (2~3 BH/EE) I MCIERBE AT T 7 VAR ORE (£ 71L& LT
8melkg KT L, FREABRAVEN Sz, B 14 B0 AT AR ORHEHTEE
BT, T, BT 70 E LT 70 ngkg, BB CETZ 71 E LT 40 pgkg,
B TEZ 70 L LT 80ugkg, BT, €77 /04 LT 405 pglkg & OVE i
TEF T/ E LT 160 pgkg, EF 7 /L& LT 70, 40, 80, 405 %) 160 pglkg
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Thol-, 521 HE T, g (70 ugkg) ZFR< & TOREMFEIZIBVT 40
ngkg & Tl Uiz, #5275 Mmethyl-1,3-propanediamine (fGEEEY) A)
DHRIL, IR COLHEE S, 85 14 B T 34~43%., 21 H# T 36~50% %
W28 HE T 55% CTho 7o, MOAIREAHIKIZOWTIE, Z OFRICEIT A EHIT 2R
MoT-, (B 3)

R (8 §H) |2 14C AT T T VAR OKE (€771 LT 15
mg/kg RHE) L, FREEBRNFEmI NI, &5 14 BROBRBGNEMIREIL, ik
TET 7L LTHO0 uglkg, FJETEZ 708 LT 100 pgkg, BN CET
T E LT H0pgkg, HECET 708 LT 826 ugkg MUOEIECTEZ T &
L T 150 pglkg T 7o, T Tl #% R 1233 % Mmethyl-1,3-propanediamine

(REHPED) A) DRI T 50% CTh o7z, (B 3)

b. JEMEMERES > TILEF ALV EHER
1. 40 BEIESER 5 ER

TR GMEfE (LH) . “PIRE 17.7kg, Be58F - 12 /8L, XIIREE : 65H) %
MW s 2T T 70D 40 ARHEEERS- (0, 30, 90 X% 150mg/kg fik})
RN STz, B E-0, 5, 7. 14, 19 KOV 30 HILICAKRE 288 CRHRRE
3R G 0 BDA) OSKEE (T, B, SR E OB TR (2610 55k
B2, HPLCIEIZ L0 HIE Shiz,

PR T ORGSR ZZ 23 |TR LT,

Bk 5 0 B1%ClE, B GREDTR CHE 2 4, Bl CTIx 90 LY 150
mg/kg flkl BHRECRE Sz, BRI O FIE D DIdH Sihve - 7= (R
FHBRA - 80 ngrkg) . Ff&e - 5 HELE TIEWTHORER D bR Shed o
7o, (ZH12)
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#£23 FEEHWEZ ZUMBET 7O 40 HRREER 54412 31T A&k o
IHTRER (ug/kg)

BHIX Sy ik & G4% HEL
mg/kg fik} 0H 5 H 7H 14 H
- 44 LOD LOD LOD
i 91 LOD LOD LOD
— LOD LOD LOD —
LOD LOD LOD —
30 P LOD LOD LOD —
LOD LOD LOD —
. LOD LOD LOD —
P TR LOD LOD LOD —
- 144 LOD LOD LOD
168 LOD LOD LOD
55 LOD LOD —
G 50 LOD LOD —
90 P LOD LOD LOD —
LOD LOD LOD —
- LOD LOD LOD —
TR LOD LOD LOD —
- 342 LOD LOD LOD
302 LOD LOD LOD
— 286 LOD LOD —
347 LOD LOD —
150 o LOD LOD LOD —
LOD LOD LOD —
- LOD LOD LOD —
TR LOD LOD LOD —
2 FHDIHHEZ Z I F 2 Bl L7 (—: %7 L),
LOD : 30 pg/kg

ii. 90 HifiREEIZ 5L ER

TR OHEFE (LHD) ., ‘P¥IKE 13.4 kg, #GHE « MEMER: 6 SE/RE, XFPREE « Mk
% 3EH) AW = UEE T 703 90 HFEETRR S (0. 30, 90 X% 150 mg/kg
filkh) BTG STz, A& 0, 5, 7. 14, 19 KN30 HIZRICAHE 280 (kf
MR IR G- 0 HIRDA) Z 22885 0ALE L, ARk O, B, AR O
FENH) 23T 5782, HPLCiEIC X v IE Shi-,

R T OFERZ R 24 (TR LT,

e 50 H 14 Clk, BGOSR AW S vz, &g <l 150 mg/kg
Akl B GEE TR S, 90 mg/kg filkl B HGHETH DTN S, HIREW
B FRERGIN I3 S v7eino 7o (BRI @ 30 nglkg) , Fofétx - 5 A LIRETid
WTNOFER D bR S e o7, (BHE12)
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# 24 FEERANWZZ BT T 700D 90 BRI G4 I1231T S50k o5
IHHER (ug/kg)
B 5 X5y G & 54% HEL
(mg/kg firlk}) "‘ 0H 5 H 7H 14 H
P 68 LOD LOD LOD
143 LOD LOD LOD
p— LOD LOD LOD —
LOD LOD LOD —
30 o LOD LOD LOD —
LOD LOD LOD —
- LOD LOD LOD —
TR LOD LOD LOD —
" 182 LOD LOD —
e 163 LOD LOD —
p— LOD LOD LOD —
%0 39 LOD LOD —
. LOD LOD LOD —
LOD LOD LOD —
- LOD LOD LOD —
TR LOD LOD LOD —
P 325 LOD LOD LOD
289 LOD LOD LOD
— 114 LOD LOD —
158 LOD LOD —
150 o LOD LOD LOD —
LOD LOD LOD —
- LOD LOD LOD —
TR LOD LOD LOD —

QHDTEZEN TN LT 2 BISRE#k L7z (— : e L),
LOD : 30 pngrkg

1.

91 BHREEEEIR 55458
TR CHEfE (LW)., 60~74 Hifin, K25k, #GHE : 24 5A, *HREE : 285) 127
TUBEE T 7 VA 91 HIREERES: (0. 80, 90 XIX 150 mg/kg fialkl) L. ek
BH% 0, 1, 3. 5 KUNT HOKHME (s, B, SR, BB OVING) (281
BN HPLC 2 X 0 e Shui,

REHEINE N O BFER R, S GHE & RREEOR TR E RZEIT A B IR
770

PRI ORERZFR 25 (TR LTz, THBAOVINGTIE, G TR s & Ot
&P 0 ARICERRE DS Sy, mefé b 1 ARV TRV oilen g
LI SN -7 BHRA : 0.025 mgke), BTl 90 mg/kg fikt DL 4%
HHEECHRIRE R R O G- 0 BRI Sz, sk 1 B LARE Tkt
SN o T2, KL ONERS Tk, 150 mg/kg bkl $5RED R SR ORI
MBHIVED, ikt G- 0 HRLIE It S e o7z, (B 12)
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725 FIROEAFR I T D 7 2T T T IVORBEOHTHER: (mg/kg)

#H Be5X 5y Be5-iE Bt 544 HEL
k| (mglkg ik} IR 0 H 1H 3 H 5 H 7H
0 LOD LOD — — — —
JiF 30 0.092 0.119 LOD LOD LOD LOD
fiigk 90 0.128 0.136 LOD LOD LOD LOD
150 0.332 0.344 LOD LOD LOD LOD
0 LOD LOD — — — —
B 30 LOD LOD LOD LOD LOD LOD
Jii 90 0.064 0.041 LOD LOD LOD LOD
150 0.294 0.116 LOD LOD LOD LOD
0 LOD LOD — — — —
fih 30 LOD LOD LOD LOD LOD LOD
Al 90 LOD LOD LOD LOD LOD LOD
150 0.030 LOD LOD LOD LOD LOD
0 LOD LOD — — — —
] 30 LOD LOD LOD LOD LOD LOD
i3] 90 LOD LOD LOD LOD LOD LOD
150 0.039 LOD LOD LOD LOD LOD
0 LOD LOD — — — —
74N 30 0.211 0.059 LOD LOD LOD LOD
1% 90 0.265 0.274 LOD LOD LOD LOD
150 1.276 0.478 LOD LOD LOD LOD

30 mg/kg fiill FGHE : 2 BODHTEOFIIE £ OMORE : 4 1 ZAD/3HTE
LOD : 0.025 mg/kg

KRR (F)
a. WEMEHTES O TILERW-RER

F Q) ICUCESHB AT 7 7 VvEHERRORE (FF 71 E LT 9mgkg
(KEE) DI BRI FhE STz, 5 T B OMEHEMEE L, HigceZ v
TLE LT 1,130 ugkg, FlgTE7 7/ L LT 190 20 ugkg, HRAITET 7
L& LT 20 ngkg KON CTEZ 7L L LT 20 pglkg Th-orz, #5 14 A%
DOREHEEEE L, g (1,050 pgkg) MOVER (80 ugkg) TR L LTED-
7o FHIETIE, #EREITH %5 Mmethyl-1,3-propanediamine (fGHIEEW A) DLt
LA, 60%ITUTD o T MO ATEFHRIC OV T, ZOHRICEIT BRI 0>
7=, (M3, 4. 5)

(4 FEMER) I UC SRR = U T T VAR OB (FET7 Tk L
T 6mglkg {KE) T 27RBRN N 4L/, MAEROSRYEIRE, P& ORI
DWTRMR SN, &5 1, 4, 7, 10 XN 14 HEOMB RS-, &5 1 H
%D 14 A% E TOMIZ TR O G HRREE 1T 5,869 725 671 pglkg 12,
i O MR REAIE 1,434 05 96 pglkg (2. AT O G ERR R
1397 725 19 pglkg (ORI O MHRFERE 1 34 705 6 pglkg (2D L
7o ©T7 T IVOFE~—7— : Nmethyl-1,3-propanediamine ({VE#iFEY A) 0
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GC/MS THHFr &, & TOREHEIZ OV CTREERIZRIT b~ — 1 — D ey HE
ESe, 55 4 HEOMBIZI T D5E~— 1 — D@ EIL, 1,234 nglkg T,
ZOHERIT 0.51, BT D5~ — I — O EREIL 263 pglkg T, £ DR
1% 0.38 X UMHRINZI1T D58~ — 1 — Dimie 1L 36 pglkg T, ZDHET 1 T
Hot, BT, 2 CORE TRE~— 1 —DRENEERARM CH-oT-, (&
4, 5)

EMEHERES > TILERL-HER

(5 XL 8EHMEY) [T/ = RET T VERERROKE (FEF 7L LTH
mg/kg NE) 27BN I S, FTEAERR T ORI, Mmethyl-1,3-pro-
padiamine (fR#IFEM A) & LCTGCIZXWHlESNZ, #h5 3 BEOITIET DR
FEIXET o7& LT 985 nglkg, BlIEF OIREITE T 7 /1E LT 200 pgkg &
DA OREITET T/ E LT 100 pgkg RiiCh o712, 57 kN 14 A%
OFNEL ORI BIE, 7 7 /WEH S hen -7z (100 pg/ kg Aw) o ATl
T, &5 7 KON 14 BT 402 O 240 pglkg (28 Uiz, BRIEOT—2 13720
o7, (B3, 4, 5)

RERAER (. 2L

BEHESTES O TILERLEER

(8 I UC Il A AT 7 7 VAR O & (£ 7 7 /1 & LT 6 mgkg
KE) 3 DI OFREBR N FEhi S 7z, Pttt &EH% 7 BEER 2 BETL S
Tz, FLH R OSEREIEREE 1T, 2 A1 H O (B 5- 24 i) Chemifif 54
ngkg L, EO®%B LT 4BIHOHWEIL (5 48 FFifE) Tl 28 pngkg K
6 [l H OFERL (&5 72 BifEI#%) TiX 12 pglkg ThHoT-, BT U TADEE~—h
— : MNmethyl-1,3-propanediamine ({XE#EY A) 75 GC/MS THtr s, #4524
I ORI ORI D~ — I — DR HEE Sz, it oE~—
T — DR H1L 38 uglkg T, v — I —DHFIT 044 ThHHoT-, (B4, 5)

b. FEMEHMRHES o TILZ ALV =EER

@

FEIBHARBEZ 7 VERBEIRRORE (£F7 07 0E LT 6mgkg AEH) L, %
H A ORI 72, Nmethyl-1,3-propanediamine ({XiFEM A) & L
THEHEINZET T /VOFRREREIL, 27T 60 ugkg KitiCh-o7-, (B 3, 4,
5)

EZUTILDERBT—H—IZDT
flixe DREROT — X NG, T T T IIVORRIERIZE B D 3-(3-methyl-2-thienyl)

acrylicacid (fR#IFEY Bm) (300G SN DILEWTHY . 747 = VERICH
KT ol e Ltk ~— 1 —TTlidn e B2 oz, it ad iz

NEL FDOREELT VA U KGR IS BN AT T T VESEAGHPEY) . NF-methyl-
1,3-propanediamine ({VH#IFEY A) O 1/10 TH D Z L HVREIL. Nmethyl-1,3-
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propanediamine (fVEPE) A) 73, IR ~— I — L LTRSSz, (BH 3, 4, 5)

FDA 1%, 4Hc8B1T D B ESREATET 7 7 VORBEERIC X 0 | 5% OFEE
BRI D HE S O N methyl-1,3-propanediamin (fC#iFEM A) Lt
7 7 VEEGER & OISR E 72 E SN 2 it/ 2 & 25 Fmethyl-1,3-
propanediamine ({GH#iFEM A) WiEE~——L L THEEITHD L LTWD, (B
13)

(2) ES>TIL

D EWEEE K. Y TUBESUTIL - NEBESUTIL)

R (CHERE(LWD) ; K 45-50 kg, 4 JA/EE) ([CE°T 7 /L& BRERIRIN (7 = 1
v7 71 1 mglkg RE) IR0 (7 = BE T 7L 22 mglkg (K8 3
fet’Z 7 )L 32.84 mglkg (AH) #&5-L, FWEhmealre 35 Lz, BT s
F—NEIZ X0 EhE LT,

RN 5 CII% 5 0. 0.05. 0.08, 0.16. 0.25. 0.33. 0.42. 0.50. 0.75. 1.0,
1.5, 2.0, 3.0, 4.0, 5.0, 6.0, 7.0, 8.0, 9.0, 10.0 XU 12.0 FFfAIFZICER M L, F
7o, BOFE T3S0, 0.25. 0.5, 0.75, 1.0, 1.25. 1.75. 2.0, 2.5, 3.0. 4.0,
5.0, 6.0, 7.0, 8.0. 9.0, 10.0, 12.0, 24.0 (" 36.0 FFH#IZEk1m L, HPLC &I
L OHE L,

TERAFR 26 IR LT,

Wis EOHREEWCIL, 7 U BE T T A ROKRET 5 &I S,
FH T = VEBRITFERII R ST, ZOPFFERHFITT-72(28%), —J7, VR
v T WL, IR . BAE N ORI RITm o7 (73~T76%).

(ZHR18)

K26 KIZBTFL7 YT T NI SEREY T 7 VO BRSO XUTEIRIN R

GRS MEhRe T A —4

@%ﬁiﬁi (fji (ug;;“l"m %SX fﬁg(-j A(EgM-C MRT(h)|MAT(0)| Ty (h) (L/(f{z- (Ziz) F (%)
h/mL) |h%mL) h)

PCGv) | 1.00 56?131 i'o?fi 56.5247 ild.7159 11(59193 36.7347 100

PC(po) | 22.00 ildizzx ild.5415 fd.4525 gigi f(i?sze 36?285 11(5.6157 i;:gg

PP (po) | 32.84 gﬁ;ﬁgiﬁiiﬁzgg gﬁsgﬁ gﬁ

FHfE+SD (n=4)

PC: 7 Yo7, PP: /SERET T L
po : BEOFEE iv : BRIk G-

@ ZEYEpreiR (K. NEEBESVTIL)
B (Welsh f (AR=—). MBI OEEECAN]) (2N E]RY T 7 /L2 HERR OG-
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(BZ 270 LT 13.2 mghkg RE) L7ofER, $5- 24 BEROMmEH 513 M
methyl-1,3-propanediamine’ ((XFiFEM A) 1IH S 2072 (EEER (LOQ) :
50 ng/mL), HEMLLRICET DFEHRIISG LR, (B 6)

@ EpEhREHER (B, \EERES>TIL)

B (77 Ly R, 525~570kg, 8 BH) T/ 3 EfEE T -7 /L (18.3 mglkg {AH)
FHEREORG L, &5 1, 2, 4, 8, 12, 20, 24, 32, 48, 72,. 96 X|¥ 120 i
IR, WONCESE-4, 8, 12, 20, 24, 32, 48, 72, 96 X|¥ 120 FFHzlc#%
BB HPLCIEIZ LY I T AZHlE LT,

FERAR 2T IR LT,

E'Z 7 WEIIER Tl 5% 1~60 RflicRt Sz, I3 b5% 12~72
I O S, BeEfElE 24 B 0 1.034 mg/g BB TH -7, (BHR19)

£ 27T BT ERRE T 70 (13.3 mglkg (RH) & HEIRE N4 G- L7 Rr 3 ppsie < Z A

—X
T2 Crnax Tmax AUChast AUMClast MR Tiast
(h) (ug/mL) () (ugh/mL) | (ugh?mlL) )
SEYE 13.43 0.09 7.50 1.06 12.72 11.99
+SEM +1.38 +0.02 +1.41 +0.24 +3.26 +1.30

n=8

a : AR DOTE IR

@ =WEhEEAER (AN, NERESOTIL)

2N (RMERE, M, (REE 200~280 kg, 5 9.8 (£1.5) F. TEHEHIZ/ SEREE
77120 mglkg AHE : 6.94 mglkg Y7 LT /AR D~S— Ak TFERLIR O HFH
ZHEREOREG- L, &5 1, 2, 4, 8, 12, 16, 24, 30, 36, 48, 56, 72, 96, 120
NIE 144 FEEZICERIm L, $£72, $5-4, 8, 12, 16, 24, 30, 36, 48, 56, 72, 96
X 120 BRI #E AL €, HPLC I CTE T 7 VIR 2 € L7z,

FEREF 28 KUK 29 IR LT,

AT T T— A MEE T 2~36 B, RS- Tt 1~48 BRI
A, WRIGEEE, RS X OVRIEERIZAIC L 0 2035 0 | ~— MEITCIIER:
RANZHA Cax 1T TH ST, |HE T V7 VREITER G4 16~120 FFRIHH
A, I fElE 48 FFEITCT 0.710 KO0 0.537 mglg FEEETH Y . AR L 571X
FEAEBBNIRI-T-, HIEREL, £ 4LOD 2MAETIE 0.002 ng/mL, # Tl
0.25 ug/g FEEETH Y . LOQ ITIMHETIE 0.01 ug/mL, #TiX 1.00 ng/g FolEE &
Tholz, (BHi20)

7 EMEA iHtiE (28 6) TiX “Mmethyl-1,3-propanadiamine” & Fifl LTV 223, AHIEERIC
BB TIE“MNmethyl-1,3-propanediamine” & Gt L 7z,
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28 B N|IVERRE T 7 /W20 mg/kg (KE) A BRI 85 L 7= IRpod i H SR Eh HE

INT A—H

Pl T2 Crnax Timax () | Thast () AUCast AUMClast MRTust (h)
(h) (ng/mL) (ngh/mL) | (ugh?/mL)

~N—Z k| 12.39 0.09 14.86 36.00 2.65 68.30 24.80
+5.35 +0.022 +5.52 +0.002 +0.81b +36.042 +5.54

FEkr 14.86 0.21 14.00 46.29 5.60 143.68 25.44
+5.59 +0.07 +9.45 +4.53 +0.59 +64.72 +10.68

n=7

EEHEESD

a : FERAR DT IREA
b : Fl—h 7 LA EZ (P<0.001)

29 B NSERE T 7L (20 mglkg (RE) & BARIRE O 5 L 7-F oo #rh SRy E)
HENT A —&

F IR | BRRE (/) | Bt | B £ Coflfr | MR
(h) Ref#] (h) | FrfE (ugh/g) # (h)
~R—2Z h 46.00 839.13 102.86 27,765.56 48.43
+9.73 +212.98 +11.71 +4,687.66 +5.89
FEHRL 47.43 650.39 109.71 26,414.17 53.68
+5.86 +264.00 +12.83 +8,184.14 +8.18
n=7
FHfE+ESD
g HrIEE EY 72 0 OfE

© EWEBERR - BEHAR (k. FRUK. BEHESUTL)

o EROIR (Wb RECULERE, AR OBWIECRD) (2, B3 IRT L%
D (A)~(C)) |2 1C TIFSUID) (2 3H ThFak L7z 4 OB ARR Y T > 7 VA%
65 (K : 10 mglkg (K (£'7 27 v & LT 5.8 mglkg {KH) , ZOMBIE : 14.5
mglkg KE (E'F 07 /0& LT 8.4 mghke (KE)) ¥ 2 HWEEit % OB R B
St S A7z,

SEBIERROFE R L LT, A B OWRD MU O B TE IS A HUH Ve
Z T (BT - (A) 12DV TIEER 30 1S, HURMESRE 7 7L (BT
(B)) 122\ I 81 IC, HUHPERERRE T 70 (BERERAT : (O) 122\ Tl 32
(2. HORPERSGR e T L (B0 - (D) 12 oW TIER 83 1R L, £7o, R
FOHRIERBROGE AT ST, R OEA~OHRIERZ % 34 10, RIS LR
%3 35 1R LT,

FESH KRS BV AR YT T L OO EREBE TIX, 7 v aeEd, TXC
DOENFE CEFIDUL S AL, AROEEEETH D/ B Y 7 7 W 5B CIX, M
PRI S o Tz, LIeiio T, /SR E T 2 7 L ORI L DT,
WMETHDL EEZ BN,

8 AFERIL, 1.
7=

DO ANERERAER (7 > PRUA X, lARRE T 7 0) ST TEISH
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AR T 7 AR SRR T 5% 96 W E TORICRIT HHRIRIL, A X T
1% 31~48%, Tl 9~23%, FETIE 16~21% L UWR TIL IV 30~36% L IEA B 1 |
Ty N LR | RS EE LR Ch o, RPREERIISZETHY . s
~ NI T T4 —IZBY S = IR L BRIERTH SN, EIESIXO T
bEESAPoT, MTREOHETIL, €727 RECITBIAER A DAL,
FEPITRI S D BEEMENE, A X CIERELIR, T v b ORI & AR RH
FEM) CdroT=78. FROETIIL Z-E 5 T b B TIEREERITIT S A L < Kk
ORHFEY T o7z, FIRICIIT IR TORBPERO BRI, (OB L 1
B2 O REALD T <ERTH D 2 L0, RBNEEMBOBMIFR L b &5 2
biviz,

(© (B)
(D)
NV PR
N“CH3 (A)

A~ 1CIzEy, OMNSHIZL VRSN TV D,
3 BT T LD R

#30 . FEXIRICIKT D UCHEERIEARRE T 7 /L (BERERhL « (A) RA#eh4%
DOISEPHE (ug eq/mL)

TP GRS B
DR T [ 2w | 4mEm | 6 EE T 5 h
HE 0.78 1.43 1.42 0.98 0.23 0.15
* 0.07 0.13 0.21 0.34
iZ3 1.30 1.902 1.20 0.31 0.25
n=1

a : $e51% 3 Rt IR

731 A UFRITRIT 5 UC SR AmR Y 7 7 v (BEEEL - (B) #&H Be5-1% ifi
FEPIREE (ug eq/mL)

L o SRR DU B 3L
2 W] | 4B | 8HHH | 1 H 2 H 4 H 7TH | 14H
F 0.32 | 020 | 013 | 010 | 0.07
- Nol | 483 | 276 | 096 | 0.30
No.2 044 | 027 | 017 0.08¢

n=1

a : No.2 &35 28D iR
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732 A UIRITET 5 UC EGREABR Y 7 7 v (BEEEL < (C) #&HBe5-1% ifi
FEPIREE (ug eq/mL)

e R I
DU e [ omE | abEE | R T o H
ES 0.29 0.59 0.91 1.01 0.78 0.41
i 2.58 2.83 2.00 0.78 035 0.23
n=1

# 33 IR 5 UC BB AER Y 7 7 v (R - (D) &% ol
FERIREE (ug eq/mL)

B 5p4 R eH% HE
B 1 3 4 6 8 1 2 4 7 8 13
0.60 | 0.43 0.25 | 0.18
0.05 | 0.12 | 0.22 | 0.54
B ©.00 | ©12 | 0.2 | ©0.43) (0.46) | (0.29) 0.14) | (0.12)
0.40 | 022 | 0.18
0.62 | 2.34 1.60 0.66
%1 060 | @.28) (1.48) (0.4 | 024 | 0.11) | (0.13)
n=1

* 34 MCHRREARRE T 7 Vit QeG4 96 IR OFEI G HENEE (%)

PR R . a8

(A) 23.8 39.7 63.5

e (B) 18.1 63.6 81.7
(D) 9.2 57.8 67.0
A) 4.9 13.42

F (B) 21.7 60.3 82.0
(©) 14.6 65.0 79.6
(A 36.9 49.2 86.1

73 © 31.2 43.6 74.9
(D) 30.4 53.5 83.8

a 24 W CELEY

36 WHMEBARRYE T T v (A) B854 24 BRE ORI A~ORZE( LR OHRE=R

H(%) v b A X 4 * JK

PRI 7.8 29.0 9.4 9.0 16.0

BeHEt 0.7 10.7 2.2 1.6 5.3
n=1

PREEABROAER & LT, Mk ORRIRE A2 36 IR LT,

T v MO X ERRRIC, FE 2 ORI TR G A Dy, R ok
PN EEESH N MIE TS DAL 28, PR OMBRA T Cid, thoofhifk & kbl L TRV Ml T
bot-, T, BETIE, &5 7 BRO4, 5 14 BROEROEYS- 4 BZOKD
IR ClE, REMMEOE 7 7 U S22 - T2 2 ERIRRB TN D,
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#K 36 WUHERE T T LRk DR G O T REHEERE (ug eq/g)

i e 5% HE(H)
% PR 7 9 14 21 28
[HiE(4.60),
F640.70),
42)) LHEH0.62),
f57210.06),
NEIAC), FaE()
4 fliE5.19), filiE2.15),
F70.95), LHE0.68),
D) E10.89), i0.57),
LNE0.26), fHP<0.1),
fHP<0.1), fIE1H<0.1),
[IE1/#<0.1) FZE(<0.1)
[HE(1.5), [Hi#0.64) ,
"810.35), "jg0.10)
B |LfE0.16), LHEH0.06),
fHPRI0.04), FHR0.17),
- HEAC), FaREC) HEAC), RO
(5.9, LD,
FE(1. 1), LHE0.2),
(O  |LfE0.3), EH810.2),
1iP0.2), fH70.06),
JIEH0.1), Faf&C) HE170.06), K&
filiE(1.04), [#0.54),
0.24), 0.10),
N LI 0.25), LJE0.06),
HP0.16), fHP0.02),
F2E0.04), R7#(0.09),
JIE140.14) JE170.02)
fiE(1.20), JHiE0.20),
80.50), "HgH0.10),
Kl (C)  |LE0.40), LJ0.10),
HP900.20), {7HP0.06),
JIE1/0.20), &) HE170.06), K&
[i#4(1.96) , [HHiE1.53),
i0.72), i(1.16),
D) [LIH05D), LA0.43),
HrI0.25) fHP(0.34),
HE0.07), F270.15),
JI51/%0.03) JI51/50.05)

a: b U F 7 LK DA TR HIE S,
HHRO BRI HIHPEE ORIE 2 3 3T IS,

NI RS+ AREPEMIZ SO\ TIE, &2 TOXSREMRET, v MR X L[EkE
2. 7T 7 Rl I VVRBHIRNEZE CHH Z LRSI, & 3T L ViR
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ﬁﬂﬁ PRI TZENLL DS, Mmethyl-1,3-propanediamine ((VEIFEM) A) "B#%
BUMEIZHRT 5 2 EDREB I, SfREFEO—E T, WE 04 S ROERE TH
foﬂé’)?&@ﬁyﬁﬁ%@ﬁ% CHEENET D EZ2 N EBEINTNWD, F
7oy SHESRR Y Z 7 VERWEEER T, N T U LEETKRy VRS IL, 2
(X, BT T NDSIREMDHERREE NIV IAEN DS Z L 2R LTS E LT
N
PLENS . BXZREPFEIZONT S, 7 RO X EREEIC, FREGHEMER
BZ 5L EOKESH Nmethyl-1,3-propanediamine ((XFHEEW A) Frg 2 &Te
VT VEREE THERL S AL, DR 5 B ARITHL YD IA E TR R 2 K D b
DEZEZ DN LELZINTWD, (BR16, 17)

3 37 HUERRE T T v QR 5% OB BT D EEWE OB

e | & 5% I RTRET TR E DEIG (%)
EE0 N-metyl-1,3-propane diamine? 2-Thiopheneacrylic acid?
(REED A) (EEY) Bp)
8 1.7
14 86 —
F 7 57 —
14 55 —
7 50 _
14 50 —

al BEWEIL, F:D, E-K: C
b: #HEWEIX, F A
— ¢ EfEed

@ HBAER (K. NERESUTIL)

B (BZ 7 vy NUTT T TR, MEE (RE 2 SERCOME 7 55) . 3 BREE) 1T NERRE
FrTN (ay 7R EREST—T A ERCTCHERE (EZ>7 e LT 0,
6.6 XX 13.2 mg/kg (AE) L. &5 4 BB OMIKE, R, i =ik e, 1805,
DS O &5 o 7 VREE A LRI X 0 JIE Sz,

ERHEOWTIOREHZEB N TS, BT 7 vt Snienorz, (B 14)

5 (Welsh f (R=—) 1 5kin, MERIARE, 4 B/FFR) (T SEBE T T LD~ —
A NMUKIZHEEREOES (©F 0708 LT 182 mgkg (KE) L, &5 1. 3 X156
H 1% O##k+H D Nmethyl-1,3-propanediamine ({UEH{FEM A) NHIE S, T T
JRFEEZ B LT,

51 HL OB, ET T 1,050 ng eq/g & OV g+ T 1759 ngeqlg TH o7,
fiTCIE, LOQ (100ngeq/g) KiiiTh -7z, £DHIE NTETOA, #5453 HiZIC
465 ng eqlg UM% 5- 5 HT&IZ 445 ng eq/g DI DHIE 7z, BEVIIEL. MNmethyl-
1,3-propanediamine ({GHPFEY A) OUEDT=H ORISR EE 2 Z L6, HIE S

9 QEADOFHITH Y . F20 28HF LOQ (100 ngeqlg) Al TH -7,
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otz (BH6, 14)

3. EfaHMHHER
(1) ES2TIL

T7 T NVOBIGEMEICET 2 S EEBROM R 2K 38 IR LT, (B 3, 4,5, 12,

13)

38 7 T IOE s R

Fav POES JiEE=s i
n 1EIRFIRIE R, | Salmonella typhi- LTS TV
vitro |7 R murium 100, 500, 1,000,
TA98, TA100, 5,000, 10,000, 50,000
TA1535, TA1537, ug/plate S
TA1538 (£89)
FEscherichia coli
WP2 her
DNA &15:88% | Bacillus subtilis I UPRET TIV
(Rec-assey) |H-17. M45 100, 500, 1,000, b
5,000, 10,000, 50,000 -
ug/disk
AESSRE R |~ A 7 r—~Hlld |[1BABET T L
Fav 390~2,205 ug/mL(E > e
YTELQ), TRE
YRR | Fr A =—RNDARF— | VT UBRET T
R fifiE >k V79 Hifa 0.1, 0.3, 0.5, 1.0, ko
2.0, 3.0 mg/mL =
24 NN 48 FREALER
ex |faERRHREER | B subtilis I UBET TV
VIvo H-17A., M45T 5. 20, 80 mg/kg IR,
HARlRE O G- £Jun
f5E : ICR %~ 7 A(f,
10 #ifn, 4 VD
n /IR ~ U A B I UBBET LTIV
vivo 2.8, 25.5. 50 mglkg fk Kt
H(ET T E L), =
& OG-
a: 2.0 mg/mL (48 FFFJLEE) KON 3.0 mg/mL (24 & O 48 BFELER) Tk, & FEHEN 27—

Z7xL,

J TR T T IV AKEAEEE T T WIZ DWW, invitro Y ex vivo DEEF 5 ik
BN 1n vivo D 1 FREBR OB i S iz, WThoRBR b e Tth o7
725, EMEA 1%, invitro KON ex vivo D 4 3B (1EIR2URZEHABR . DNA (B85, YL
FARILE TR N OVE ERREEER) ([2OoWTiE, @0 IR LIERO XN, #ERTEIORE I
B9 IR O KA K OFABR D —FBIC 1T DR O M1 % Z & v, A7k
Bre L. invitro D~ A 7 4 —<ilBR K in vivo D~ 7 A/ NZRRER D A % ) 77
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ABRE L, 2DofEERNG, EMEA 1T, €7 27 WTERFMEWE TIEiau &l
LCW5b, (B3, 4, 5, 12)

PbXv, g LeRBRT, T 07T, B ERE SOIEEERIM & Ll
GNZHWDRD IZBW T Biha I/ LT MIRRERE L 72 o8 nmitid e E & 2 7,

(2) ES>TIL
v'7 T VO mEERER O R 23R 39 MO 40 (TR LT,
F7o. REFEMORERZ R 41 KO 42 1R LTz,

%39 HAREY T T L OEIsEME RS R

RAIEH ARk & fidk | ZH
in HIRGERIE | S, typhimurium 0.75~17,500 pg/mL(=* | &tk 6
vitro | PR TA98, TA100. TA1535, S9)
TA1537, TA1538

F 40 SEEEY T TV mE R

BAIEE N SOES & (EES ZH
in (NS A hn S. typhimurium 5~50 mg/ml(+| [&H |21
e TA98. TA100. S9)

TA1535, TA1538
S. typhimurium 0.75 ~ 7,500 [t |22

TA98, TA100. ug/plate(=S9)
TA1535, TA1537,
TA1538
Rec 7 v & A B. subtilis FEAIANEA Sk |23, 24,
25
B2 B Saccharomyces cere- | 0.01~0.04 mol/L Pk |26
visiae
7% 41 Nmethyl-1,3-propanediamin ({KFZEY A) DiEfmreiAER
FRAH B GV SSES i (RS 2R
in 18 I 92 5K 22 B4\ S. typhimurium B 2k |27, 28
vitro |#BR TA1950, TS24,
TA1537, TA1538,
TA1952, mutant hisG46
7% 42 2-Thiopheneacrylic acid ({U#{EY Bp) O@{nmiEikEk
FRATIE H VT SoE H& i A S
n SOS 7 uE#&| E coli A~ Pt 129
vitro |Bi

BT T U OWTR, 2NERY T T IV ONEATR YT T Vi3, in vitro D
O 2 DT8R RS B BR ClIfattETh 5, w78 in vivo OFREBRIZ DUVl
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SHTUVIRWDN, PNERRE' T T VA2 NAlE L~ T ZADIEENICIR G- L, TR
% T & TRIBEIECOW TR LI L T2 8ERH 5 (BM30), L Lens, K
BRI OWTIR, B SUIMERN G T~ DML TN D LB bND Z & A
NS GT 5MBRTH 5 Z L EN D, BnwElE a2 S O RIERE AR RO
MWL L L Cdiy TIERnEE 2 bz,

RNENBIZRT T 25 A6, BT 7 uE, ARNIZEBNT, B I PURICHRL
7 T VOREEY & BT 5 Mmethyl-1,3-propanediamin ((XG#EEY) A) K OF
77 = VBRIZH KT % 2-Thiopheneacrylic acid (fUE{FEY Bp) (2R L. T OEHR
HITET T MO THHELL TN LB X BILD,

Nmethyl-1,3-propanediamin ({R#HIEY A) ([ZOWTIL, BEaEICBI3 2 5 IER
HILTWD B DD in vitro DIFIFFEREFFRIZB O CRIEOERMG LN TND, —
J3. 2-Thiopheneacrylic acid (fREiFEY Bp) (22 TiL, SOS 7 mEilBROAE FH =
PThoTe, Flo, BT T /MIOWTIL, IR~ L3650 | B 3R SUTARE
W & L THEUNIHAW SRV ITEBWT, &imadr LT MIRERTE & 72 2 8wt
(EANARE ][/ DGRV

L7z-> T, 707 udEAESRn e L CEuIC WO E, finZiE LT
b M UCRBRRTE & 72 D BInm 2 RS 72N e E 2 b,

EMEA IZBWWTh, RS, £7 07L& BT U7 L O R OIS I ZEEL L T
B, HEWE TCHDLIET TN BELN B TE AERFMT — 2PN %YTh D
ZEERBRETLE, BT UTNEERFEEWE THD BT EITTERNE LT
%, (ZH6)

SNEBRY T T NAO= hu AEEWIBT S in vitro KO in vivo i&{nmaMERER )M T
P TWD, WREFR 43R,
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K43 NERRYE T TOVIMEEIRE (RYESATT) RO O s R R

FRATE H Y SIS & (EES 2
in IR 229825 | S, typhimurium ~BH i (HREEZ | 23, 24, 25,
vitro | BLiBR TA98, TA1537, TA1538 HH)
FE.coliWP2 trp/her trp
S. typhimurium 100 mg/ml, + | BPEGHAHES | 31
TA1535 HiiE Na 100 HEdHY)
mg/mL (37°C. (NGRS
60 57) B2L)
in PREEHRER |~ 50 mg/kg {AHEH/| Fatk: |32
vIvo S. typhimurium TA1535 | { % O\ df 74 2
Na 80 mg/kg &
H/H (RN
el + 3 HIH)

at STHEE Bl L 2o =—H03 2 fERilOHINTH v | BIFZRIIEIZ W T O IMERA A i /e
AN N

n vitro 1EIFFERE RGBT, /RERRYE T 7 VHITIZREMETE A, BRI
T COHEERT U 7L EDRISINIHOWTIE, BtEE s LTz, 7ok, ARBRIZ. S
W2 B BBV D O Tt e <, filitt, BERERZME ., FHEE Lok ik &
T HHBEZAI T TCWDZ L 2B E 2 5 & In vitro TOEERIFIEYE DAERLOF D

RERME LIZbDEEZ LD, invivoBfnmidBri i, /ey 7 71 (50
mg/kg KEE) KOHRYEET RV 74 (80 mgo/kg (KE) Z[EIHC 3 AR~ 7 2RO
5L, 24 Bl & L ICBREL S Ve~ U ADJRICOUW TG ISR BB 52t S iz, =
DOFER, HAEEE & OFRIFERGIZ LY | B oo =—KOBMENN AL, FH O
1%, ZOBSAREINOFRE LT, AR LTz= b a EEMORINAENZ & = o
MUBISEIMENZ & ROER L7Z= b o b EMOERIFIENTIVZ L2 X D & HE
ZLTW5D, ARBRIZKEIT 2EEEEOHEIC DN TL, CRICBWTIEE kST
7R, ARGRBRIZ I\ THEE SN DFEAITAH SRR (R & & bl R
an=—OHN) R OSHRRRE & O T 2 (500 EOZEE o1 o =— LD HIINA 7 B 720
ZEmb, RS Lz, ek, ARBRICHOWTS, BRTTIERETAE T TR
SOTE RS 2 dASEA R & i L, D T B BRI R E S NEB D . BRI
B DEROAROMERZ B E LT b D EEZ 6D,

DX D IR S IRV Y, invivo B na R ClIett L fro B Z L
EEZ D E. BT UoTAREMRAERS & U CGEYICER SESAICBW T, B b
~NOBLEN LT T Mk T D= bu HEEMORBITEH TE L L EZ LN
77

7235, Nmethyl-1,3-propanediamin ({G#PEY A) O = kv {LEMIZEET D in vitro
EIRFBRETABR T, BHEORERNME LN WD (B 27) 2, BbEhor 77
ANR= b MUC L VB E > TNWD Z R E 2D & TRENDFETHY . (AN
HRE K OFRRRBRORE R A B L T, R ETHI~OREI TN b D EE X 5
nic,
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kX, BEEEESIT, BT 07 Wi, giHERS E L CGEtc WA R Y
IZBWT, BinaIr LTe MR & 722 D8 Em e &l Lz,

. 2MNEMNHER
( 1) £S5 /7_')1/
KFEEMI IS T BT T VOB O R AT 44 (TR LT, (B8 3, 4.5,

12, 13)

F 44 T T T IVORAM R R

B £ /;szmﬂﬁ, B R LDso (mg/kg AT (95%/(5HERR)

AE I i3
P ﬁi: 5] 450 (372~545) 482 (398~583)
5 T N 799 (670~952) —

1 1254

~ A &N 662 (486~902) —
AT 1 230 (195~272) 280 (239~328)
T TV e qn| 437 (344~554) 301 (173~526)2

x| 179~2602
7T R | 640 (566~1724) 595 (531~667)
TT LTI e qn| 1,200 (938~1,530) —

N 774 (620~967) —

Zv b, " e 655 (518~829) 600 (515~699)
HARE *x ~ a) ~ a)
5T N 926(616~1,390) 988 (578~1,690)

1 756 (485~1,180) 2
N 551~5864
I g 0 >80 5300
at B7 7V E LTOHE, 1 INE&GIEOHE,
— R L

(2) ES>TIL

AMEERBROM R AR 45 IR LT, (B 6, 14)
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Fz 45 V7 T ORI R

. LD /k. 95%(E1H
HE ?}}Zﬁﬁ% ’,%f % 5 ﬁ:% 50 (mg g ﬁiﬁ ( 01 ?EBE'(E?))
1k ki3
&N >5,000 >5,000
e qn| 24,000
SR P 5é(())oo —
o 5
S rari% s —
e Ll (186~236)
- 85.0 B
~ A Ll (78.0~92.7)
. 175 —
AR HEH (152~201)
|7 ai% oz 123 —
wH (105~143)
b 148
\"X _
BT #eH (135~163)
e qn| > 4,000 —
_ IR | > 24,000
v b U —
vz 7w iz 198 —
&%) (182~216)
T iR
A X 4 _ @f &N >2,000 >2.000
7 7V
— EEA L

5. BRMSMHER
(1) ES5>TML
® 1HrAMEIHEERER (v BERTES VTV, £OKE)

7 v b (SD &, SPF, Ml 12 VU/EE (10 mg/kg REERED AMEES 10 VL/EE)) %
AWT, AT T 7V 2wv% /KR Z 1 7 H et A5 (0, 10, 20, 50,
100 (%400 mg/kg R/ H (&7 > 7 /L& 1L C0,5.9,11.9,29.7,59.5 X3 237.9mg/kg
{RE/H1)) 3 2 daPERMR R Bl S,

400 mg/kg PR/ H £ 58 CHEMES 10 BI2ELE LT,

—MIRABIZ, 20 mg/kg RE/HUL FHEGHET, IREEL 1T & A EZITH LR D5
7. 50 2 TN 100 mg/kg R/ H & GHETIEL, HGEZICBIERILEW G H o723, 4
fRICITrEB ke 2 7R L. 100 mg/kg AT/ H LA R GRE TR GEAR I SHE 2 B,
FEREDS A L, F7 /2 —8, BMTERMb A Oz, 400 mg/kg (R A58 Tl
BHEZIEBIRREIZ R 0 | JETHITIIB RO, BRI AZEZ L, WK
WEEL 72V FET LT,

REIX, 400 mg/kg (RH/ A G5-HEORET, BRI ORI AR I IO PHHE 3
FROIVIEDS, FNLSMNE, MEEE BITHRRE L 1T A EEITA BN > T,
FEHEREIL, WTNORGEHIZIB N TS | fIFICEE SR E BT A BN o T,

PRIGAN, HG-IIRIHIC 2 IR S0 (OriE : 6~9 B (LEIH), 21~24 H (2

10 AT T T VDT T T IVOLEER A 59.48% & L TR EZEEBRITTHEL,
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[B1H)) . WIOREIZEWTY 50 mglkg (RE/ H LA &R GREORET, JREBINE D
PEEAC T ARSI, JREE, ISR OV R ST, Wbt cho, v
nel )= OIS IER Tholo, RILEOBEMEEIT R Tl SEGREE Ik
[ZHF XA DN o T2,

MRS T, FIRRE & beife LT, 10~100 mg/kg RE/ H & 5REOIET Ht
AEK T, 20~100 mg/kg (AR B B 5HEORET Hb X UYRBC O ERIK FRA5
NI, WIS IEFEERPHOME CH -7, WBC, IMHREEERF & OV PLT T, Mk

ICHRTBRE L LR TCUF E A ENRL EFERGEOETH T,

MIRAECFRORA Cld, WIREE L i L C. T.Chol (10 mg/kg A=/ HLL F&E#E
D1, 50 mglkg (KH/HLL EEGHEOME) . Na (10~100 mg/kg K5/ H &5 OHE,
10 mg/kg 5/ H LI E&GREOME) . Cl (100 mg/kg A/ H LA F#GHEEOME) KT ALP

(20~100 mg/kg IAH/ A GHEOM) (THERIERTRAZ 64, ALT (50~100 mg/kg
(REE/ H &R GREORE, 20~100 mg/kg (AF/ H & 5REOME) K OYAST (20~100 mg/kg
(REE/ BB GHEOME) ([CHBEREIMNA LN, Wb EFE#HEOETH -2,

e R ClX, RO ERE (50 & O 100 mg/kg ARHE/ H&GHEOME, 50 mg/kg
(REE/H LI BB GREOME) K OFERTEE (50 mg/kg E/ H LI BB SHEOME, 100 mg/kg
(RE/H DL EBEGHEOME) (TH BEREINNA BT,

TR ClIE, BGITERT 2 B R T A bRtz

JRERAARR AR I, RTRREE L OG-8 & b 368 U TR ORI A B 4L, il
E*O)HEF SUE S E IR DIEIR S A HaL, QB NP BHR D A b Tz, £,

EJEH DY KRR ORI B, FiOILBEN TR O P s A BTz,
Hﬂi@ Pl FRRIR R OV INIBIZ W T . mifE Tl L7z s iz 0Tl - T
AR O, PR IR, 27 v X— 2R OMEGE, FuLERIRD 2 - ifn, R
TR 5 o i, FRRMR  BERETUHE, /NG - R NERIZ o SRR A1) . BB TR
BHHETRERIR, FRETIE D 9 o ) ORI HROIREN L, RHHEET iyﬁ
ERIRFE D A BITe, ETo, MEECIRMEIENIC X RO BREEW D BTz, D
fthDfdas T, FRL T REFTRITA LN -T2, ULED X H12, HREER OB 5-1E
& BTG LD E B2 DIVDIRBRIT AN A B AL, FElEER CRsRE TG BlIZE S T
DS, FEFNOBR GRS 22T A bR oT, (BH12)

BinZERERT, 400 mglkg R/ H TALITALLEAT RIZEE S & | AR ERD NO-
AEL % 100 mg/kg R&E/H (7 7 /0L LT 59.5 mg/kg RE/H) &R L7,

Q@ 12:EMESMEURE (Sv b, BREBES VT, BERS)

Z v & (CFE Carworth &, 0k A : HERER 20 DU/RE, 50k B« fERER 16~30 P/
B 2Hniilaiet o o700 12 BEERERE G A 0 0. 50, 150 XX 450
mg/kg (AHE/H (£E7 27 /L& LTO, 30, 90 XiE 270 mg/kg (KH/H) ., &k B : 0,
10, 20, DECC (Y=F NN "~ 7 T ) 168 mg/kg R/ H N 20 mg/kg
(RE L 50 mg/kg AHE/H (£77/L& LTO, 6, 12, 12+DECC X% 30 mg/kg
(KEE/H)) & & D HAMERERBR TN ST, Rk A ORI CEEENRRD
Nnizt=o, IKHEOFER B 235 7=,
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R A THOLNT-FMATR A2 46 (TR LTz,

#*46 WoEErEER (T b BARET TV |

-
—

BT LR GURA)

&

mg/kg RE/H e i
450 HET=(6 TE) 4 [ Zastiln
TNV RN BEAE
150 LAk FET-(8 PT) Friaze L
P, P4 R (150 LLF)
50 DL I B Zrgantiil

RETHIMAN R HAVZ 25, MIREEREIRFFRIZ DWW TR, 512 K D228 3
nignoiz,

JRERRRRE AR TiX, BMIENEIEE T~ LR o T,

AR B TlE, MiRFEIZL D 3HIDITH] CeFHdE, 20 mg/kg (AH/H+DECC #5-
. 50 mg/kg IRE/ HFGRES 16]) ZFRUVT, —ARIREE TR, M EEIIA BN
Do T, BRI Clx, BB GREOME CIRIROZEN 21 5 FURIROMRE Tt
DBz (10 mglkg RE/ H&5HET 3/10 1), 20 mg/kg A/ H B58ET 4/10 $i,
20 (+DECC) mg/kg &=/ H# 58T 1/9 51 }2 O 50 mg/kg A5/ H £ 5-8£C 3/10 1],
SHREETIX 0/10 1)) 23, AHEFABEIMII 0 - 72, 3Bk A THILA A 5372 50 mglkg
RE/HEERE G B O HE) Tld, HillIA LR -7, (B3, 4, 5,
13, 33)

B EEEERT. BARORER A 128\ T 50 mg/kg RE/ H £ 5HE Clggs 23
IS RICHES X NOAEL 1% 20 mg/kg (KE/H (£7 7 /& LT 12 mgkg
KE/H) LB LT,

TEAERD

Q@ eMAMEAMEUHRER (Sv b, VIUBES LTIV, BEERED)

7w b (SD %, MEHES 15 D/EE (32,000 mg/kg ikt e 50E « MEER 10 PL/EE))
W = BT T 7 L0 6 DA REEER G- (0, 500, 2,000, 8,000 X i 32,000
mg/kg fikl, 77 0L LTO0, 16, 64.1, 256.4 X% 1,025.7 mg/kg A/ H11,)
(2 K B H R I S v, & GBkG 26 BM%RE TOI ZUBRET TV
ORI, 500 mg/kg flkl HGHEORET 9.3 mg/lt/H, HET 6.5 mg/lt/H .,
2,000 mg/kg ik} B HHEDOHET 35.6 mg/VL/H ., T 25.1 mg/PL/H XX 8,000 mg/kg
fAEHE SAEORET 136.2 mg/VY/H, MT 91.56 mg/lt/H TH 7=, &5 3 A%
DMERES 5 PVLRE R O 5-BR4R 6 > H L DAELEFNC OV TEFRRE AT > 72,

AFRER CH OB AT L2 R 4T IR LT,

32,000 mg/kg £kl HGRETIE, MEEE HITITE A CBEET, BB HEE

T Lz, ZOREE T — R 2> hue—/UiE (MRS 10 T, 32,000 mg/kg

Uy BT T T IVHROET T VO EE 53.42% & LTz T, JECFA OEAZ HO TR
ﬁiéﬁ:& f%ﬂjo
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fa R GREOBEIREI A DY TREFHIIR) & OigoRER, HRITEBEHETIZL D b
DT, JREEFAEHI X T 2Bl L B X D, TOMOBEHIFECHIT /20>,

2,000 mg/kg FAEICL FOFGRETIE, WL B IRRE L OZET A Lo T,

MIEFHIRE, MR, PRI ONC R OVB IR OMERERZE 1L, 8,000
mg/kg FABICL T O GEETHME S 4L, HGITERT D2 bITA BN T2,

HClE, &5B46 3 X6 MAZOWTNORERIZEBW TS, 8,000 mg/kg ik}
PUF O GEECIIR GICER T 2 2032 b h - 72, 32,000 mg/kg k% GHED
LA L OFETEHITIX, B2 TR ONERENRENG Ol Bl K ONEis D ZEHE, Lo,
Jiti, e A OV gD 5 o il QN R B SRR LRG3 - b, T — R - =
> b= ABEDZEEIEFNZ BN T FREOZ LN A BTz,

JEARE R CIX, Be5BR%E 3 L6 MABZROWTIOREIZEWTE, 8,000 mgkg
fA e GREOMERE CHTIROFERT E R OBINN A Dz, FGBtG 3 MAKRORETI
Mo EEOHINL A 5T, T OMOEEH R T A b - T,

JRERFARR AR A T, ARG L bIZEGBIG 3 TN 6 22 HIZDW T IO AT
BWTH, HEITERRT 2T LN D > T, EEHEMNA LIV T
HIFHIIEEE 2 I B e o 72, 32,000 mglkg FaEHE GREDZEREEH) Tl %@
ligids - AR CEREE D ZACDI IR BTN, T — R« 2 b — VO ZZEEHIIC
WTHRBROZALA A BT, (BHR12)

B ZAZEESE, 8,000 mg/kg faEH G- T AV REHIIENH] O T I FD
=, ARBRIZEIT 5 NOAEL % 2,000 mg/kg figt (€771 & LT 64.1 mgkg K
H/H) CHErLz,

F AT #EMEEMERER (T Y b JZUBRET UT)V) ICBIT DT

AR = e 7oT1)
mefke Sk s 5
32,000 SET- (AR RREC L D) SET (AR A L D)
8,000 LI I ﬁ@i%mﬁnﬁ%l ﬁ@i%mﬁnﬁ%l
2,000 LAF TR L pri7ze L

@ e6MAMBEIHEMSRS Y b BEEBRES O TIL. EEREQ)

Z v b (SD %%, M 15 PU/AEE (27,500 mg/kg % G « MERES 10 DL/RY)) %
HWEaleeZ o710 6 HHIREMERS (0. 400, 1,700, 6,900 X% 27,500
mg/kg ikl (£F7 7L LT 14.3, 60.7, 246.2, 981.4 mgkg (KE12)) (2L Al
EFERRBR AN I ST,

AR CA LN BT A 3 48 IR LT=,

MR, MR AR S ORI A Tl 5 R 3~ 2 2 ki3 A B A7z
ST, IR OYRE AR Tk, HR XA LD T2,

1,700 mg/kg kL LN OFEGRETIE, HGITEERT 22 bITA LN -1, (&

12 WARRE T T VDT T T IV OIF(EE 59.48% & LT~ ¢, JECFA O#E A W CTRm%
BREDITTHEL,
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fH34)

BIWEEERERIL, 6,900 mg/kg SilfHE 58 CTAH bV REHE NG OPT I EES
&, ARBRIZEBIT S NOAEL %, iBAafst7 7 /L e LT 1,700 mgkg ikt (K -
89.6 me/ke AT/ H . M : 95.6 me/ke (KE/H. £ 271 L LT 60.7 mg/kg (ki)
&I L7,

#* 48 WaEmrEER (T > b AT T T V) IR @R

A& mg/ke ikl i ki3

27,500 UL E eI A e A
BRI, HIE BRI, HIE
s DZERE IR DG

6,900 LA L BEIEORD, KERINO | BEHEORD, REEMNO
il il
AR O E B O M | FElBER OREt B O K
OSE B O HEN OE B O HEN

1,700 LA F ARz L AR L

® 6N AMBEAMENHAR (X, VIVBESVTIL, £OKS)

A X (B—7 )V, MRS 2 DURE) 2\ =0 BT 700 6 ] Rk &
5. (5, 10, 20 X% 40 mg/kg (AE/H (£Z7 7 /0& 1L 7TO0, 2.7, 5.3, 10.7 Xi¥21.4
mg/kg RE/H13) | xR & U CHBHR 5E40 mgkg (KEH/R) AR E, 7T b7+
VD [ 40 mg/kg RE/ A EGHELOIRERL 1 B 2B E, £OMoORHT1 B 1
A5 12 KD H et I S e,

ARRER CA LN BT R AR 49 IR LT,

PRI PR BT A B Ro T2,

FABEHEIUR ClE, BEICRRERT 2GR b oo,

PREES B OMIR AR i, MERE L & ISR GRE & RTREED I ZEITRD BT,
BRI A8 U CREGITRRT 22 kTR b o T,

MR CFHIRAE TlE, 20 mg/kg (RE/H LA GREOMER O 40 mg/kg A5/ H &
HREOMEDS 11T, iR & Hefe LT ALT O R NHHiz2y, AST, ALP K&
O T.Bil O EFIEAGNT, LDH IZH AT bR oTo, £, BRI FIC
ALT 2 IER O&PHIZEE L7=FlnAa b, ALT O EFRIF—@mn) CEREHR 2 b s %
2 BT,

kR L OV ERAR R SRR AE I, IRESEE R I, BSICERT 2 E3EAT AT A b
ol (B 12)

B eZASE, 10 mgkg R/ B & 58 ClRM X IREE O RIS & K
ABRIZH1T D NOAEL %27 = BT 7V L LT 5 mgkg (KE/H (EF7 071k
LT 2.7mgkg KEH/H) &I L7,

18 J T UBET T NARDET T IVOFERE 53.42% & L TR ERFEERITTHE,
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# 49 HEMEEERER (X, JZUBRET UTV) TR HEMERT R

i
mg/kg (K i i
20 DI I RO . FPRORR, | DR TEROHIK
OWHEDE WD E
100 AL W, TRISUSIE |, K6, TR
50T R L R L

(2) ES>TIL
@ 11 AMREIHSHRER (v b, NERES VT, BEHERE) O<SEER4>
7w b (SD &, MEHER 10 PURE) 2RV SEfgE 7 o710 30 HFNREEE G-
(0, 50, 250 X% 500 mg/kg AH/H (77 /0& 1L TO0, 17.3, 86.7 XiX173.5
mg/kg RE/H15)) |2 &L 5 ekt S S a7z,
FEGHEN OSKRHIREE & $12 WBC OB A LS, ofdsEH (Hb, RBC &
OMMiEE) ORI Clie CEE O#BENTH - 7=,
TR CIE, RS OVKBIEDSBOEAIC A B, 1 Bl DIREORME LR A B i
Tein, ENLSNTIFE kT A Do T,
TR R T, 50 mg/kg (AH/ A GHET, TERFZEOSIRICE) LR
NAH IV (4110 ], MEHEREA) 23, ZHLIS OB GHETII 512 B~ 2 i EiE %
LR IT A LN o Tz, (B 14)

@ 1HhAMEIHEEEE (v b SEBES DTV, £OKE)

Z v & (SD %, MEHER 15 DURE) Z AWV SERRE T 7L (10wiv%/KIERREIR)
D1 AR OERE (0 (BHK), 500, 1,000 i 3,000 mg/kg KE/H (7 7)1
& LTO0, 173.5, 346.9 XiX 1,040.7 mg/kg {REE/H16)) & K 2 fi e EatBns &kt =
nic,

120 A 3 FINFELE L7ehS, EIERRIZE DD ThH o7,

—fRIRRETIE, e T REBIA DN T2, B 5T DG EN LD > T-7-0,
B 5% IR 2 23 5610833 BT,

(RE, fEEE, R, RIS K O AL SRR I ON R BT Gl -
\ZHERIT B PT RII A B IR Do T2,

JERERETYH, BHITERT IE TR DN -T2,

JREBRAR IR Cld, FRIEMENGZ (MlEEEOIRE, Fei, V& JEF Y o SRk
HAAR M OV L I3 D AVTZ 23 IRER CRAEBAEE N O L DRREE I =T A B IR o T2,
JHIgC 2 S —fayE MG e NN EFIERRIR BN 2 DIVTE DS, I R T D b D L& %
HiL, BEIERT 22 TR o7, ME TR GREEL OSRREE L B2, 5 oA

U EpRUE A A TH D Z Enb, BEEEE LT,

1B REfRE T T RO T T IVOLEER A 34.69% & L TR EZEBEITTHEL,
16 )NERRE T T IVHRDOE T T )V OIFEEE 34.69% & L TR LEEBRITTEH,
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BB, BlECIEmRE L HICBRE AN LT, BE EOBREIIA LN T, &
DMDIFEHZ DN T H I GAITRR T 2 BII A b1z, (B 14)

BNEERERIE, ARBRICBW T, BEIC L 2FMERERL LN N7 2 Lk,
NOAEL ## & & Th 5 3,000 mglkg (RE/H (7 27 /L& LT 1,040.7 mg/kg (KH
[H) &HWriiz,

@ 13 EMBEIMEEEER (S b NERESUTIL, BEERE) O

7w b (MERESS 30 PU/EE) & W SR E T 7 o 13 HERERS- (0. 100,
300 X% 600 mg/kg (AHE/H (7 > 7 /L& LTO, 35, 105 Xi% 210 mg/kg AEE/H17))
(2 K B M AR S5 S Tz,

AFRERO AT R A2 50 1R Lz,

BIRERECRT BT EIE, Ml T 0 mg/kg {KE/ HI%5#ET 1 P8, 100 mg/kg
{RE/ 58T 2 DL, 300 mg/kg A/ H 54T 3 PL& T 600 mglkg AT/ H % 5HET
O0JECHoT=,

B BRtA: 1 22H T, X2 S0RRREOZBOEIZ, ~T/ UL b3 T O
BT K DHERIER - HRI OSEFER T 2 & & 72 9 MGROE(L R A BTz, L,
ARERL ECIEEE L, BEGICERT 22 ki3 b otz

IREHRAS, R, IR & O b RO 2 3 B TR R 3 2 2 kA &
nigmoiz,

I ERERNE ON TR R AR Tl HREE OB & 5 T2 DB S s
PREDHER SN, BEGITERT 2T A LN -o T2,

7Rk, ARBRCIE, H&EBRMG 2 T 13 I#4IC 600 mg/kg (KE/ HEGREOMH B
T IVIBENHAIEIC L DRE SRS, BT o v En o7 (LOD ;1
ug/ml), (B 6, 14, 16)

EMEA /%, 35 & T* 105 mg/kg (8 H #5823V T, Cl RO Glu ICHEREK T2
BTN, EEHAED 208 mgkg (AHE/HEGRETIX, 20 OFENIRRD Hiv/en
ST LTS, LL7ed b, 208 mgkg R/ HEGREOMAFIZE T 7 v h it &
IR ol Z enh | Kl it a B Z LI TERD ST LB LTS, (B
6)

B EEZERIT, 600 mg/kg (RE/H & GHECEREHININHIN A OGN L0 b, K
ARIZH1T 5 NOAEL % 300 mg/kg AH/H (£°7 7 /L& LT 105 mg/kg Ki/H) &
HIWr L7z,

F 50 WAMENERR (Fv b SEBRET TV BT S EMETTA

Feh& (mg/kg RH/H) LRI
600 PRI
300 LT FriAzL

17 EMEA FHliEC L A5 H,
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@ 13EMEAMEESAR (Y b, NERBESUTIL, £OKE) ©

7w b (SD %, MERES 15 DU/BE, HRBRRENE 10 IWED) W NEfRE T 7
v (Q0wWN%KPEIRER) @ 13 B OES (0 (FERUK) . 500, 1,000 Xi% 3,000
mg/kg (AE/H (77 /0& LTO0, 173.5, 346.9 X% 1,040.7 mg/kg A5/ H18))
K AR R e S vtz BeE3E 6 BiThive,

120 #5183 Bl TE L7=2s, Rz X o b o & iz,

—HEIRRETIE, Rt I _RE BT A LN -7, BEGIEOFENPREN &
BRI % &B X b DIEEZ 2T 56123 7 607z,

{REEIX, 500 mg/kg (REE/ H £ 5REORECTxIREEC L CTHIMER A A2 H T3, £
OO F GRETIIRIREE L O CHERZILA DR -T2,

B, R, MIRFAIRE K O A C 2R Tk, B GTREIRT 2 AT d A
LIV T,

AR SR 13, A FlRAs M OSKERR Offiset M OVFET B S D 2 Kl ON R FE OAfEA% T .
X, MREHC D AN Z Enn, BEFHERICZ LS, HEICERT 2 &1
EZ DN E LTS, (B 14)

R EEREEIT, ARBRICBWT, BEIZK DM ENL LI -T2Z &
5 . NOAEL Z = HA®ETH 5 3,000 mg/kg AH/H (7 7 /L& LT 1,040.7 mg/kg
(RE/H) &I LT,

® 13- EME2MESHERR (Sv b BREBESVTIL) O

7w b (HERER- 25 DUEE) Z# W GEATRE 7 7 L0 13 RS S- (0. 0.02,
0.2, 2 X% 20mgkg KEH/H (77 /0& LTO0, 0.012, 0.12, 1.2 XX 12mgkg
{KE/H19)) 12 XL Dl EaBRes It < vz,

XIRBEZ B BRE TR CHIN A LIS, (REIIRIHREE & 5/ & THERZEITA
BT, BRI, R A E U CHREEL D R GRED R E o7,

IRBHMRAS, M, Ok, OB MR AR Tl BGICRET 5 2 TR
SIS T,

MRAA LA Tl #5500 4 BRELINICRE CHEKRFR T Ve — A
WAL, BhET 5AIZ LB A UTe EEZ DN, b O LA imERrI 7
THOIIREECTH 7=, JRRETIE, MET &ﬁﬁ@pHﬂ&5%%13ﬁ%&if
EAEZ R LTz, JRB RO & /X7 ORI, B — AT (acid-base systems)

%@ ZEE LD EEZ BTN, &5%%13@%%@@%%@&@$%%ﬁ

BIFA NI AT I F—BEOE FIZOWTIEEEFIERONF IR CH -
7‘:0

BeGBRAA 4 ] ON 13 A I X V7= BT K O ERA AR =R <, &5
IR 22T BT,

PLED L 91T, MR LIRS N ORI Z N T, B O &R A7 T v

18 )SNERRET T IVHRDOE T T IV OIFEEE 34.69% & L TR EEEZBRTTCEH,
19 EMEA RHMfliEZ L 5 HH,
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B— U ANH LIV, B OVBIROMEEIZ 31T 2 BB OMEIT A DR >
7z, (M6, 14, 16)

EMEA /%, A5 A —% (COx mE& N ALP) OB AVERRITR
<, BT e LT 12mgkg (KE/H £ CHEZEIIA LN/ -T2 EFHMIL TV
%, (BHe
BIWEEZERTHYAHITRERT. O REEE2 R T AN LN
o2 b, ARBRICEHIT S NOAEL %, f&mMED 20 mgkg RE/H (BF7 7L
& LT 12 mg/kg (RH/H) &HIBr L7,

® 13 EMBEIHEEEER (v b BREES VTV, BEHRE) Q<SEEH0>

Z v MR 13 A AMERERBRIC W T, TR SN -T2 2 L
Mo, 7w b (Wister &, HERER 25 DU/RE) ZHWTGEAREE 7 o7 /v 0 13 HEER
fiffe (0 X% 200/400 mg/kg RE/H (EZ 7 /L& LT 0, 115.8/231.6 mg/kg (£
H/A2Y)) (X D AR AN FE i X v, BRI, BEGBRAA% 8 REIE 200
mg/kg RE/H 285 L, 70 © 5#EIE 400 mg/kg K8/ H 25 L=, EEHIT4
TEGBAG 4 BE% E TICA BN (MEEAFHCRGRE - 5 31, RIRREE - 741) . %t
PERE L B GRE L OB B ZEIT e h o Tz,

B GRLG 9 MU O 5B 8% 2 I HICREOME (BEDIHIL (starting fur,
staining fur OFEFLEB X HILD) KUEDOMENL) WA LIS, k& TR E
TIZIEFRIRBEIZ[E LT,

HEDIREIZ DWW, BRI OB 5-B4A 8 ##E (R5-& 200 mgkg (KE/H) 12
BWTHINEIIHIREEA D U FEIY | Z0%IT000D Uiz, &55LE 2 l%IC
FFO R U, &5-50E 13 %R OFREITSREEL VK 63 g D lehoTe, MET
IFBIRT LA ER DN o Tz, BETRIL, HECHEE B NA LT,

PRGN TIE R C, IR CIXERF A D)o T2,

Fe5-BRtR 8 KON 13 Itk CORRMRA TIL, FMERT RIEIA bR o7,

MR i, BERTR O EBRAE 4 HE% T L DN, ~T L b7
FRIBYGUIE D2 olE 2~ LTz,

MR LRI Tk, &5RLE 13 H%ICIIT 5 BUN OREED 5 %Y ALT
DEFRANHBNT,

DM R/XT A—=ZITONWTIE, XIREE L B GHE L ORI T AL o T,

HR & OB AR PR A Tl IR O GREO MW T VB A2
IR FTEARRRIZAM,  FRIROMHIZE b OB R B R E S BIE STz, &5
Blf 4 EEBREROMRAE TIL, BEHEO 1FIZ, D2k, TR, REEEEEOt
KaGTe < DEFENHROILVZN, TIUTITA NV AEROERTHY . HEIZLDH
BCIT e EEB 2 bive, B 13 BGRE R OB TIL, FGHE 20 #iH 7 610
T, WA R ORI E A 2 £ 5 IER DB H ATz,

20 BHEEN 1 HEOATHY , BT CIREEZEFE L TCWDH I e, 258EE L,
2 JEARRY T T RO T T VO EZE 57.89% & L TR EZERE ST TR,
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g BB Cld, BeGREDOME gDt o OFERTE DS HREEZ L FBICE D -
7=, (=R 14, 16)

@ 1 AEEEESHERER (1 X, NEBES VTV, #OKE)

A X (B — 2 )VHE, MERES 4 TURE) 2R SEfRE T T 00 1A Bk 05

(0, 50, 250 (%500 mg/kg (AH/H (727 /1& L TO, 17.3, 86.7 X% 173.5
mg/kg (RE/H22) B 7 BAAD) 12X D HEMERMERBR N G ST,

AT DT AR 51 IR L., (B 14)

BEERERE, 50 mgkg (RE/H UL EBRGHECT FRINALNTZZ Enb, AR
BRICH1T D NOAEL (33 T& 9, LOAEL % 50 mg/kg A#/H (BT 7L LT
17.3 mg/kg R/ H) &R L7,

F< 51 HAMEEREER (X, REREY T 7V 128 5@ R

Be b
(mg/kg K5/ ) e i
500 - (REJRD - (REEJD
IS AKREZE M N ) a—A7
RZ w D EEEEEESEEL (1/4 51)
250 LIk < WM R IRER . T
- AST K OVALT o 5 + AST, ALT },(XALP & |5
« B KN E R OV ) v—7
IR Z A O WEEAIEEEAEB(2/4)
50 DL I - W72 T - W72 T

13 AMBESMEEEE (1 X, NERBES>TIL, #OKS)

A X (B —7)VFE, MRS 2 VEE) Z AW SEfRE T 7 0o 13 B O &% 5

(0, 100, 300 XI% 600 mg/kg {KH/H (£°7 7 /L& LTO0, 35, 105 Xi% 210 mg/kg
RE/H2) . 7 BAANY) IZ L AHMaM R R T S 7o, BEITE 5 BT
AL, 600 mg/kg RE/HBEGHZOW TG ELZ TRIL OO 2 [ENZHEIL TR
5L,

BT RAE R 52 IR LT,

ARERHIR ISR B T e o 7z, —fRIRIETIX, (KEICOWTIE, #5IC X 58
(A DI Tz, FERGHTIER T, R K ONREHR A CIE B 5 LA 6Woc75>o
2o B IR ClE, BHSICERT 22 iI o7,

AFRER T, #5046 2.5, 4 KT 11.5 H##£IZ 600 mg/kg AT/ H &GO A &7
T U TIVRENEIEIZ LV PE SR, BT U7 it Sz o7- (LOD :
1pg/ml), (6, 14, 16)

EMEA (%, 300 mg/kg {K5/H LI EEGHET AST KONALT O ER-RA L2 &
735, NOEL % 100 mg/kg K&/ H (EF 27 /L& LT 35 mgkg (AE/H) E&EL

2 )REFRY T T ATOY T T VDR E 34.69% & L TRMEETESITTEH,
23 EMEA FHfiElC X5 HEH,
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. (ZHie6)
ﬁmﬁiéaxi 300 mg/kg A/ H UL 5RET AST %O ALT O -HIEONC
U L SEREINIAS I T 2 & v ARBRICET 5 NOAEL % 100 mg/kg AT/ H
(€551 L LT 35 make (KE/H) LHE L7,

#* 52 WaEErEER (X NERE T T)V) ([T SEMEETR

e G
(mg/kg ARH/H) Mkt
300 ULk - BiRfE
< U L SERBSEN
« AST X OYALT _E5H-
100 prRe L

© 13:AMEIMSHRER (14X, BREBRES T, £OKE) @

A X (B — 7 )VFE, HERE 4 DUEE) 2 Wil aig e 7 o7 v o 13 JEFERR 05 (0,
0.02. 0.2, 2 X% 20 mg/kg A&E/H (£°F /0L LTO0, 0.012, 0.12, 1.2 XX 12
mg/kg (KE/H24) . BT F o 7 BAVAY) (2L Dl 3t S iz,

AFRER OB 22 53 1R LT,

AR ISR TN T2 <. 20 mglkg ARER/ H & GHET 1 M& OMR{ED Wt L T2
bz,

REEIT, M) (Be5BtAt: 3 W) CIIAEKGER 7B MER 23 BT 723,

I FRRERAE T F Tl Lz,

PRRECHIET . IR, R M O Cl3 5T R 3 2 2 ki E A e
oz,

DR DT A — 4 K ORI ON IR LA i, &GS R 4

LA DR T2, 0.02 mg/kg RE/ A BEGHED 16T, Be5BR46 8 KTV 138
F’Eﬁ@é WBC O EFNH BT, HEEE 13 NI S 7R BRSO

TR EMEB R RO L HE S,
m«ﬁzé{ LRI TR, B HITERT 223 b h 5Tz,
I PR S OV B PR A I Z W T GHITERT 2 2IT A bz o7z,
(&6, 14)

]%EA@ BT 7 E LT 12 meglkg RE/HOWBEARY T T VARG LT,
BeHAIZ L DB A DN -T2 LTS, (BE6)

ﬁuuﬁié,ax . 20 mg/kg (AH/ HFHRET—ERA E FLE (MR ONR(E) 2
HONTZZ ENb, 7'&@&%‘0) NOAEL % 2 mg/kg fKE/H (7 7/ LT1.2 mg/kg
{RE/H) &Rl L7z,

2¢ EMEA FHiiEIC L 25,
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# 53 WAMEMERER (X, BARE T 7)) 1IZBT AT A

P

(ke P/ bl
20 R OGRAE
2 LT FRA L

0 13 BMEIHSEEHER (1 X, BERES UTIL. #OKRE) Q<SEEHB>
SEIZFENE SHT-A X & VWi 13 B AMEREERER IV T, TH, #ELS O
FIERENL LN -T2 2 D, A X (B —F)VFE, MEES 3 IURE) % VG

ARRE T 7O 13 B O S- (0, XL 50/75 mglkg RE/H (771 L LT
0. 28.9/43.4 mg/kg fKH/H26) | 71 7 E/VAD) | XD atEmEm B 3iE S -,
T 5 A T, BEEEZTFRIR V%O 2 [BNZHEI L TRG: Lc, SR & O
PRARRR RO A, B G-BAAA 4 % (MERESS 1 DWEE) KO 13 Hi#E (%Y o)
23 STz,

M) 75 mglkg RE/H A5 L7223, BB 3.5 WMIRI & GHEDOHE 1 F13F kK
LODAEEZRE LT L2 &b, 4 BOBE%O 5 X 50 mg/kg K&/ H %
&ﬁbto%@% 7 JFFIZ 60 me/kg REE/ H ~O¥E B AT T- 73, IO IE [ S
D HE RS DO EEZEIRNEH L7720, 9 L 75 mg/kg R/ H IR~ (21
%L\%ﬁ@sﬁ%u:@&ﬁiéﬁﬁbko

FGRETIL, ARBRBIAGHEEARNC, BE DR N FRAR BT, £7-. &5%
0.5~2 WFIT, PR OV, @&mﬁ Wb, TN AR 2 BEE U 7= DU e S
DABIVIZN, &5 2 Kl F TITIRTEFICERE LT,

R, IREMRAE, JRIGA. mw%mﬁﬁﬁoum FRT A =2 T, BEICER
T LRI KON -T2,

MR T, BERHIZBW T, ALT KONAST O EF- RN B07-03, %F
HEHE & ORIICH BRI AL o T,

JRERFHRR AR A ClE, 13 HOEGEE (361 (TN~ L AR IR LR DORER
WMOEME IRWEBRDA DN, (B 14, 16)

6. EBUSHERUHRIAMERAER

(1) E5>TIL

@ 2 FHEMSHERISAMHERER (T M BERTEI O TIL, RBEERE)
F v (CD R, MEHES 35~40 DL/ ZFWTIARET T T L0 2 AERTIRAT
5. (0, 2. 20 X% 50 mgkg KHE/H (EZ77/0ELTO, 1.2, 12 X% 30 mgkg
{REE/ H27)) 1T L DR DS A DR A B S50 S iz, e 5-BnA 52 Rk ICH
FRE 21TV, 104 BFRZICETOAEFT v MEOWTREZTT -7,
FECHRICOWTIL, BGRAA 52 R E CREICK DB A LN h T2, ZD

% KRN 1 HEOHRTHY . MBST CIREEZET L TWDH I b, E58EE L,
B IO T T NAHOY T T IV ERE 57.89% & L CTRMEETESITTHEH,
27 EMEA FHfiEIC L 2 HH,
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Blx, BEEEO I D5 IR AARAFRIO0m MEM 23 B B A, & <12 50 mg/kg
(REE/HBEGRECIHE Ch o Tz,

ABR CAH DN a2 54 IR LTz,

—fEIRAE T, BEITERT LT~ BN o T,

UKEIZ, BESIC L DB A LN -T2,

REHE ST, 2 mg/kg (RH/ B GHEOMETIIRREE L AR Ch o7, BETITERE:
WX DI L N> T,

MIEFAIRRA,  MIRAA L PR M ORI Tl B 5ITERT 22 kidA bz
noT=,

FIClE, SECHREONC B G-BRAA 52 J O 104 FH[FI& I ZERIEALE S =B DU
FTIUTBNWTHEGEITERT 22T bR o T,

lE#RE A TIE, 20 mg/kg A/ H UL FFRGHEDOHET, Ll B H &A1Y
PRI DRI BT, M EE N O ERICRBUW T, SHREEHC LA CTH B R 7Z5A g
AN DD T, BHIZ L DL IIB 2 ootz

JRBRFRRR AR T, FEIEERZS K OB S & ST GR35 8 I 5
Ao Tz, ML, BYEIFAIRIES; CaHIRBEZ S HEORET 1~2 fi)) KOV FE(K
JIRNE CRPREREZ ST E T, JE - T~13 i, M : 16~21 f5l) NADITD, ARHD
Z v FCIZHRSE T A HEEOFPIN TH o7, MECTILIRSHERIE S DA B

(CRFRREE N O BBEC 1~2 i) . WECII FREE A By e B CHLIRARMERRIE (15~22
Bi) KOFLB A (3~5 ) A LT, HEEAEIA DT RIS T 2 28
EITBZ LN T, EDOMOIEE S AT, AL 78 < BIRRAEDLERE
DOFEIFHANTH -7,

EMEA IX, &7 7 VO FREEIC structural alert 2372 < . ZBRJFMEZ R HE
bW & E e, EEORARICHEMEBMEN 2N L0 b AR DI AR
DRFHTZ2NE LTS, (B3, 4, 5, 13, 33, 35)

R ZERERIL, 20 mgkg RE/H & GREOMECRERIINOMGIA A B2 &
Mo, ABRIZEIT 5 NOAEL %, EAREET 7/ E LT 2 mgkg KE/H (7
7 vE LT 1.2 mghkg (KE/H) SR L7,

AFBRIZIBW T, B GICERKET DIEREORAEIT 2N EH X B,

# 54 E@MEMEER (T b IBARRET T V) IZBT DT

H&E It i3

mg/kg A/ H

50 iz L BE - BEROKT
20 ULk (REHINEOIK T

2 A7 L

@ 2 FREHSEHHER (1 X, BREBES VTIL. £0OKS)
A X (B — 7 )VFh, MRS 4~5 DU/ = AWTZIBEAEE T > 7 /v 0 2 SRR 0 8
5 (0, 2, 10 %20 mghkg KE/H (EF27 0L LTCO, 1.2, 6 T 12mglkg &
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H/HB) BT F 7 EVAD) ITXL DB S 7, 5B 1 H%
(2 10 }2 Y 20 mg/kg IR/ A F GHEOMEMES 1 BEANLERSEALE S ST,

ABRIZ BN TR BNl EAT A3 55 /R LT,

10 mg/kg IRE/ B & GHET, Be5-5A 473 BLICHE 1 BEOSETHIN A BT,

IREE, EEH R OOK Bl ONCIRIAS Tl &GIER T 252X b e -T2,

MR, A AR L ORI Cld, B 5ITRERT 22 ki3 A b7z
N7,

FeG-BRtA 12O FRIFERIZI8 1T 25 & OYR BB AR A ClE, &G-IRR
LA LT, JEERE RIS CIER O#RBENTH -7,

B E-BilbE 2 4% O Fof& SR & OYRBAERR FHIRM A C, GITERT 22 (ki3 A b
PRI TN, NEAREETIE, 20 mg/kg AT/ H £ 5HEO T A ORI Ot & OFE%E
HEICBWCTHBRERBEMA AN, (B3, 4, 5, 33, 35)

BMEZEZERIE. 10 mgkg REH/ AFGHECIEHA A LN Z & h, ARERIC
BT 25 NOAEL % 2 mg/kg AE/H (7> 7/v& LT 1.2 mgkg (KE/H) SHIErL
77

# 55 MBMEEREEER (X AT T T V) IZRIT DT

H&E FiT i,

mg/kg AH/H

20 WIS DBMIEE « DU 0D Wi Eh i - JHFlE A OV sk 2 OV
S BN

10 UL | N

2 B

(2) ES5>TIL
® 93 ERIEHSHREISAMHERER (Ty b BRERES VTV, EERE)
7 v § (CFE &, WS 25 DU/EE) 2 RWEBEAREE 7 7 /v 0 93 JEEIRET 5
(0, 5, 50 X% 200 mg/kg fAK&E/H (77 /1& LTO0, 3. 30 Xi¥ 115 mg/kg &
H/H29)) (2L DEMERMIFED AEDFE BRI STz, B G-BMG 26, 52 TN 87
MR PR Z1T > 72,

AR CA LN BT A 2 56 IR LT=,

FRERWIRT I B RETIET BN, HRIC 65~93 IR IC L A b=, HERLE D
BEMEI T DR T,

MIRAEACFRRE T, FEhS b o7z,

IRBHMR A OSFIR U, B GITERT 22 A b h o Tz, BB
TIE, 50 mg/kg A8/ HLL E&RGEET, a8 ERLRE (VA7 2T )
WAL, (6, 14, 16)

EMEA (%, (KESIENHE], & iz 7~ Mg s im0 2 b &k Oligigs B RO 2 kic

28 EMEA FEMEC L AR,
29 EMEA FHfiEIC L 2 HH,
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#:23% NOEL % 5 mg/kg KiH/H (£°7 7 /L& LT 3mglkg (AH/H) E58E L7,
SR BRI I BRI R IR o T3, 1 BES T2 D OB DI & &5
BN & R ORI D EAFRDA A3 Th -T2 &b AGERITFED A
DOFHIIZIINE S TH D LW Lz, (B 6)

B ZaZET KRBT, 50 mekg RE/ A UL EEGRAIKEIEINED
—IEMEDOWA . RBC AR Z &6, NOAEL # 5 mgkg RE/H (7
Tv & LT 3mglkg (RE/H) &Iy Uiz, ARBR TR, 1R 72 0 oEss b 7e <
FECEMNBEINSTo T ED LA ZRHMET 2 Z LIXTE R o7,

#* 56 93 WRHEMER IR A HEROFIET R CGEIEEMRZ)

PR
(mg/kg 1R/ H) e i
200 - EEREOENGELDVREDOVE| - REIRREDE( (HE, BOiGh,
V). IKEHIEORD . BEEED| —EMEOE) . (KESIEOR
B, AR OMT b BEEEOJD, FEEHEROMK
- IR F
- KSR
- RO et Mo OH B D HE AN
(52 D)
- Hb 8 (24 KON 52 DA
50 LA I - (REHINEO OB GRER| - REHRINEO @M ORI GRER
BRAA 26 HE ) BRAA 26 HE L)
- RBC 5024 D #) - RBC 8424 D7)
« Hb 852 D Fr)
5 ATz L PR L

@ 2 FMIEMHSHHER (1 X, BRERES TIL. £OKS)
AR (B =7V, MR 6 VYD) 2 HW-IBaBRY T T /L) 2 £ O 0% 5
(0. 5. 25 XX 50 mg/kg (AH/H (77L& LTCO0, 3. 15 XiZ 30 mg/kg IAHE
[H30) A7 |IVAD) T X BleMEHEER S S e, B5IE 5 HiThie, 50
mg/kg RE/ HBGHET 1 BHDIETE R B, B ORI Z ., 584 TRk
OO 2 [BNZAEI LT LTz, 85506 6 2 ABK O 1 FRICHRE (MR
2 VBRI ZAT-o72,

AR CA LN 2 £ BT IR LTz,

REMOEE T, &EIRRT228IA 0N h o7, IREHRE., JRIRE K&
ORI Tl BTSN - T2, MR LA CIL, M ALT Ot
72 BSA ETIRE IOV TRREE BN A HALTZ A, & O ERAET K OV EH
PR T, BSITRRT 2 EBEIIA LR -7, (B 6, 14, 16)

EMEA 1%, 25 mg/kg K5/ H DL ERGREC T 2 RE &% ONuiE ALT o EF-IZ
$:-% NOEL % 5 mglkg (AH/H (7 /L& LT 3mglkg (KH/H) Li%E LT,

30 EMEA FHfiEIC L 2 HH,
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(ZH 6)

BN ERERT., 25 mglkg K/ H UL EFRGREZIS 1T 2 Al E 2 QNG ALT @
HEIMZOWTIE, A X TIHERERA LIS Z & JREEFT RIS W T~ D 22
OIS T2Z LD R & 13T, 25 mg/kg R/ H L EREGRECA LI
—CIRREA~DRZEE (N, JRTE, PR OMFESE) |2 HD & A5 D NOAEL % 5 mg/kg
KE/H (EZ7 2708 LT 3mgkg (AE/H) SHErL-,

#* 57 2 FHEMEFRERABROEITA

b
(mg/kg {KH/H) e e
95 DI < WM, e, WREEOREE, B | - WM, T, BRIEOMRE, E &
OB 72 S [ R E OB 72 st [ R
5 prie L rizZe L

® ES TILORERINAMSHERIZDOINT
EMEA 13, 7 v FEHWERBROT = BPARE LTS Z E KOS X T 2 45
OFBRTIIRED AW EICEHI CE RN Enh, ZNHORBRNLE T T Ld
FINPAMEEFHUET D Z S IRES TRV E LTS (BIR6), —J7 T, 2019 4Ei EMA
E. A XHOEZ 7 /WVRERF (NES - SNRPLE A RS OFHMEIZIIT 5/ VBl
T T IIVOREPANMRERICE L, VT T IILORNANELZ TS - OICF AT
TR, BEFMEDR TN ED . R AMEIZES T 2B IS B AR LT D
(Z[E36),
RIWZEZBRT, BT T AORP AT OWNTIE, BAEEN & L CGlEgic
ﬁﬁu\éﬁﬁo IZBWT, BAZI LT MIFRERTE & 72 D BIRE TRV & A
MERBRIC B W THRPAMEE RS T 2HANE LTV & SHWE ThHHE
__7. TN AMEER L0 E Il S5 Z & OV EMA (28O TN AMERER X
WEIRNE SN TWND Z &G, B ER M W TRICRE ET 2 B T2 0
D &HWT LT,

7. EERESMHAR
(1) ES>TNL
® 3HARFEIRESHHAR (Tv b, BREES TV, RBEERE) <SZEH>
7wk (CD %, 7/ve /., 10 VUi, 120 PLRE) 2 AWZiiamie s o7 1o
592 HIMIREERES (0, 1. 2.5 XX 5mgkg (KE/H (£EZ7 7/ LTO06, 1.5 XX
3 mg/kg RH/H32)) 12X 5 3 HARESFEEMERR FhE S 7z,
BEMIORIETTHRIL 2.89% TH 0 | MR, 5 ELOHARIZEEDL ST E < o Tz,
KHHEHECIL, e RMEDIMBIRIEIZ L D B X BNDTN 1A BTz, FGHTIX
T XD 2 B OG- & R AIRAE D 2 il 2B | FE B A B

31 AGRBRI oW, [BEMENEEDND Z EnDLEEREE LT,
32 EMEA FHiiEIC L 2 HH,
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(CF#) 50 Biif) CTADLITZ, ZHVHDOFETHIE, BEGREOEMID 1.8 %l X 7205
e, BEARRE T 7T VKT D8 T v OREZHER DT NICEWNEB 2 B,
EEMW I, BESLATSE T 2003 &% 5B TR 2 T @l a R~ L, SECRIT
RITREEA SIS (7 (A, B). Fo (A, B) XU F; (A, B)) OFEHfET 22~
T8 % Tl o7z, RERDZEIZ, DFEH] (BCRIEHEA 2 #1, BRbA 1 4) &2 HVWTHE
i Stz 3 HAGBR CHBIER SN TV D, 2 b OFRBRIIW T b Ky RERE 2 VT
WBZ D, RERIOM I L 0 BE O B IE L DR ERICE(ER T i Z &
ARG, BYeZe EOBREERI )T 25T ME T L2 AlREERN EW & B 2 bz,
IR, RIREVRE NREM) OVELRIC I, BEIC X DI A LN -T-, ]
B OELFRIT, DT ORI T HEGHE & HRBEOM CAITA bR o T2,
IRFETIT L 2 REIRAEO EEMW O RRFES. B HI#R M OV B 2R OB R LA
DIV, AFRICITFGEA~DOZBII A Do > 1o, WEMOREL, 1, 4 XE 21
A3 D3 GE LSt BREDRNICA BT A B h o 12,
BrAEVROIRRIZOWTIL, 5 mglkg (RE/ A GRECTHAEITA DN -T,
BIROBECIIMERE & ISR T 2T A LN o T,
EMEA [Z, AFBRICIWT, HGHE & RRRBEO T RIS EITA B2 > 7205, xR
A2 DR TORICB W TIRIET RN E N D & B JEREY R O A% O DU
TITEBELIRZITHDL LML T D, (B3, 4, 5, 13, 33)

@ HASMHR (YHR, BRETES VT, BEEEE) <8ET—43>

iz~ A (COBS CD-1 ICR . M 25 VL/RE) ZH\W=iBAREE T 7 LV OIRER
5. (0, 20, 50 X% 100 mg/kg (AHE/H (£E7 7 /L& LTO, 11.9, 29.7 X% 59.5
mg/kg (RE/H34) | TR 6~13 H) 12X 23EmMER M S vz, R 18 HITH
T

BE ik, BB SECHNEA LT, —BRIREBIZ OV T H B IXA bR
Moo, REEINECIE, KR BRGHECHEHIIICHEERZENRA LT, HEICX
LEBIIHR NI o T, BEEE T, BERECHOT MBI DTN, Hiat
ICHBRZITA DN o T, B ST B EfER ) O 5Bt sk~ s &
U7z BRI K 0 2 CORECHIRRENMEL 220 (69%) | FHEANAIEE T - 7o iRENY)
B3 b7ipl7g otz

FEVISETT R (RFHEREC 11.8 %, & EHET 6.8~9.7%) MOV 1 MEX47- 0 OEFRIRE

(FHE £ 10.2~10.6) 1ZiF, HEICEDEEIIA LN o7, TRIREIZ & e L
BT GAIZ LD EIIH DR o Tz,

SAFRELE OMIME, KBHE, kOB, AL ONZHER) AR ONT 17.5 KO}
35 mg/kg K/ H & GHETH HIVZM, 70 mg/kg IR/ H & GRETIIA SR o717,
NIRRT CIE, BB BE XA LN o Tz, BRRRE TIE, e KOs o E b

AR T, B SUIHhRE T ORI L 2 B TORECOIRREDIR TR AL TEY , &

BRI T EORBENR S S, ZUMEREEDND Z LD, BEERE LT,
M VEABET T T NHOET T T IVDIFE % 59.48% & L TR EZERERITTHEI,
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FENF BT, T DORARE L, WITNbiBEOE T —# LREET, K510
KT 224 & 135 2 b ievo T, AT T T /WE, ARBRICEW T, [EaTME
BIRIIpWEEZ b, (R 13, 33)

@ HAESMHER (YVUXR, EABES LTI, #0OKE)

I~ % (COBS CD-1 ICR %. 26~27 IL/#) Z Wil AEERE T T /L Of%
A5 (0, 4. 20 XL 100 mg/kg (AH/H (£7 7 /L& LTO, 24, 11.9 X% 59.5
mg/kg R/ H35) | 4R 6~14 H) & X 25EFMERBREE S, W17 B (F
%) IR E LT,

ARBRCA LN BT A 3 58 IR LT,

REMWCIE, BT, HEROFEMICE D 1K Th o7z, —fRIRRETIE, HEICX
LB I A BN o T, REHIINE L ORI 512 X A3 B e
Sz, BROFLEHNL, FREE HITHD T 7 (KRE0~1 ), FELRIL 0~0.49%
Thol=, 1184720 OAFIBIEEIT 100 mglkg KE/ B TROSLD RN T208, HER
FETIX o To, AFERIEOKRE R OV T, 85I D2BIIL N2>,
HhFR, PIBR OVEHRSRAE ClIE, & GICERT 2 BEITALNT, A IS b7
MHolz, (=R 33)

BnEZEZRZERIT. 100 mgkg K/ H & GHECWINRRO ERANRA LI Z Lo
b, ARERIZEIT 5 NOAEL 13 20 mg/kg R#/H (E7 7 /L& LT 11.9 mg/kg &
H/H) LML=, Fio, ARG o,

#5658 AR (VA BABRET 7 /V) IZBT L3R

A& ~
mg/kg (RE/H BT
100 WUV AR D HE N

20 LI'F PR L

@ REFMHHAR (Syb, YIUBESVTIL)

Z > b (SD &, 25~27 VL/RY) W=7 = BT 7 /v (10% Tween 80 i (Z
W) OITR 7T~17 HOREO#& G (0, 30, 60 X% 120 mg/kg (A&E/H (7 7V
& LTO0, 16, 32.1, 64.1 mg/kg (KH36) | *FHHED 10% Tween 80 #lE 120 mg/kg
R/ HREGREE FE) 12Xk 23AEmMRBRN =i Sy, @E 20 HIZHAE L=,

RaEy i, BB TIIALNT, —BekRE, (AE L OEBEHEREIZ DU
Th, BHGHELORBERE S HITFRLT SIS ONT | HEITERT DL
%h&wokgﬂﬁfm;&5%&@%%%&%K%ﬁ#ﬁ%%Miﬁgm&ﬂoko

ERFTR T, 1 Y700 OFEFRENC T < BRE AR IREL ONR RS
RICEGITERRT 2/ BRI B2 Do T,

B IAIRT T T INVHOTT T IV ERE 59.48% & L CTRMEETE ST THEH,
36 J TUPEET T NVHRDET T VO ERE 53.42% & L TRMEEEESIT TR,
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PRI IARETIL, 60 mg/kg KE/H UL E#GRET, SRBHCH A THE R
IMNIBIVTZD, ZDETDOT N Th o7,

SRR TIE, 120 mg/kg (RE/ A GEETIMN (1B A, BRI O
WA R - PIBRFTOAOHE (161 AAbil, SMKORALEET 0.3% (1/343
B) THY . WEOREDOHE (0.4%) SIFFEEHETHY ., ARFEICEZ LD LS
Z b,

PREAR A CI, M SO T A RIMEE Sk 23, 60 mg/kg (AREE/ H & GHET 161, 120
mg/kg R/ HEGEET 3 FRNEONTHRIIREET 8 Bl HALT2A3, 24V 6 OFT RUILIE T A
SNAHEDTH Y FAEMEBIK< (60 mg/kg A/ H 58 0.9%, 120 mg/kg (AH
[ B ¥ 2.8% K OSHIRHET 2.9%) . HEMBEMESL2WZ L, BARBAICED D
DEEZ BN,

BB CIE, BRLEZZ ONDERIEN 120 mg/kg (REH/ A 5 RHT R A
0.8% (2f) THLNTN, MBHEL OFERZTIA LT, BARFEL LTHES
AVTWDEERE LIRIZFER CTh o 7o, STBRBECIEL, AAMREF OH 1T 1 FINZ HIHERE
DA M ONEE DAL BB N A BTz,

BB KDL E IR A BT, BHEL OSRIEE Db E 30T, BeGRED 7255 HRRE
KVEEILE» T, 2O LiE, BESHOVEME ARSI A TO0EE
ERLIZZEEBEL TS EE LN, (Bf12)

B ZEEART, BEICRRT2HHUSZERAL LN -T2 e n . ARBRIC
175 NOAEL % s H&ED 120 mg/kg (A#E/H (87> 7/ & LT 64.1 mg/kg 1K
H/H) LR L7, Fo, @RI binoT,

® REFMHR (v b, BRBESVTILO)

HRZ ~ & (SD sk, SPF, 22~23 IU/ff) =MW IEARRE T 7/ FERUKIZEE
fift) OfEOEE (0, 5, 25 XiF 100 mgkg (AHE/H (£F7 70 L LT3, 14.9, 59.5
mg/kg REE3T) | PRRRE  FERUK) (2 X DAt S S e, B~ 5-
IR 6~14 HIZATV, 4R 21 HICARE 1T~18 L2 L7, 780 OFHE 5 ILix
H M S B (3 i) F OE ST,

R CIE, ARBRIIN T IS AEE L ONREE I XA DT, —fBeIREE S OMRER I DU
Th, FEEGHEE BB L IZIEFRER T, &EBITERRT 22T A DN h 5T,

PEHRARIING i, MR TR OVEIFIR VR E C 510 L DB A LR o
2o I (43R, WIE. B 13, WTFNOBIC bR LT, LB EITE K OVERRZE
FUZOWTIE, BHEE OSEE OLEBUCEER CENA LN, TR THY
BHIERT HE L 1B 2 6o Tz,

FAROIIC K BN T, 2 Ml E ORI CREOZITR <, 3 Ml CHRGHEN
SHHRRE L 0 AT L 72 o 723, WTNOBEORE S EFHEANOMHETHY |
HAZERT B L 1TEZ bV o7, HARKO 3 BlRFOFERICIEL, #EHO
7372 < L 3 IR A4, BER K I TENZ DT b 2B R IT A B

ST VEABET T T VDT T T IVDIFE % 59.48% & L TR EZERERITTHEI,
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Dote, FRTIE, AERROFRAGIIEA D20 > eV OWIETE @I 23
HONT T Thore CRHREE - 0, F8EHE - 1~2 1), FEERIT 1.6% T, ZDF
DT MZBT D HERFERI VRS, BHEICERT LB LITZ R b7,
(&M 12)
B EZBSE, HEICERT 2B EN A bR hoTo 2 L h, ARBRIC
BT 5 NOAEL I3xkm A& TH D 100 mglkg AHE/H ((£7 7/ LT 59.5 mg/kg
RE/H) LU, £, ARG bnoT,

® RAESMUHHR (Sv b, BREBRESOTILOQ) <SEEHB>

HEZ ~ b (SD., CDCOBS %, 7Lt/ 19~20 JU/#f) ZHWi=ilnatt s
TAORAEE (0, 10, 50 XX 100 mg/kg (K&E/H (£7>7 /1L 1LTO0, 59, 29.8
X% 59.5 mglkg AT/ H39) | 4F4R 6~15 H) 1T & 2FAmmMRERDN T S, 4HR 20
HITHAE L7z,

REM DI 13 79 il 4 4] CL R HITRINT 2 RE IR E D L O TH -7,

—fRIRRECIR, PR I O G-, & B ISR K OB E A TEN I A S o 7,

(REHIINET, SHRRE & B HRETIRIEREBECTH - 7228, 100 mg/kg R/ H B 5HET
XTI ED ST, BRENZ N LITERT 5 EE 2 b,

EIFEDIERZ L 5 & & 2 bvd 10 mgkg (AH/ H 58 TOIFER (68%) 1Z
TR BTZN, FEHICEBRZETII R -7, EmIRKIT, 2 TORETETIAD
AT, ERECTIE, 10 mg/kg RE/ H G THERBDONA BT, Ziud, B
DOEEFNZZED N B - T2 72 D HATER T 5 O TIH W EE 2 Btz WINIRRIZ
TG L AT A LN o T2,

JRROFETIE, 50 malkg A/ HEEGRED 1 6] (0.78 %) OH T, ORETITLT
BliX7R o7z, 1IEYST72 0 OAFFRIENEL, 10 LT 50 mg/kg AT/ H & GHE T 70D
STEN, HHICHEBERZEIIA LN o T2, ERROBEREDOBD OFERCTH -7,

EAFRBIROEE R O TIX, BRI L DEEITA NIRRT,

ANFRELE IR, BT MAESRIRERET 1 1], 50 mg/kg AR/ H & 58T 2 &Y 100
mg/kg RE/ A EGHET 1 #1425, 50 mgkg (AF/ ARGRETIIEHE 1 F) 184
Bz, PWIBBIZECIE, B RILES SRR ONT 10 KO 50 mg/kg R/ H & 5HET
% 145, 100 mg/kg R/ H#EGHET 4 Bl B, DIMERE (BIIRE O .02 O5E
/N KREIIROTEE, OHEKIE) 2% 50 mg/kg A/ H 58T 1 #1100 mg/kg &
H/HBEGHET 2 BA LT, BB CIE, XfIREE. 50 &Y 100 mg/kg K5/ H S
BB LOBIER A Bz, (B 18, 33)

@ REEHHR (DUX. BREBESUTILQD) <BET—210>
U (NZW R, ARARPE, 11~13 VT/EE) 7 AW BEABRTE 7 7 Lok a5 (0,

38 ARBRIZ OV TIE, B OIERIZ L D & B X DNDMHREDIK F A DIV, Z4 RIS
ZEMNLEEERE LT,

39 JEHAREE T T VDT T T VOIFEE 59.48% & L TRNWEZEEZESITTHE,

0 AGRBRIZOWTIE, BRRERFICL D E B X ONDRINIREOBINNMEZE I N TR . 4R
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10, 50 XI% 100 mg/kg AHE/H (£Z7 7 /LL LTCO0, 5.9, 29.8 X% 59.5 mg/kg &

F/HY), R 6~18 A) 1T Xk 2RATMERERN T STz, 1R 28 HIZKRAE L7z,
REM) CIISEBNT A HAVT, —IRRE CILRIRRE L OB S O W T oz

WTHERFIIA LN o Tz, REHEINEICRGICE BT LN T,

IEIRER GRHHREE © 76.9 %, #4551 £ 66.7~100 %) A ONZEEMRE M OEREIZIT
MATINCAE B RZETIA N, BHEIC I DI A LN o T,

WAL, SHHREET 16.3 %, S5 TIE 10.4~20.2 % CRAHIIICA B2 21T
HHENT, WEIC L DI LN oT-, UL, TOMEIE, SRR O GRE
EBIZ T DORFOEY) THEF A HINAHME (8~9%) LV E< ., RIS ERREICX
HEEZ BN,

JRIRDFETE 13 6 IREE T 3 4l SR GRETIL 1~2 BT BRSBTS =R GRIHRRE: 3.90 %,
B HHE £ 0.96~2.20 %) (TR GIZ L DI H LR o T,

1IE472 0 OAAARBIEE CRIFREE « 7.4, #5581 8.56~9.4) KORVEAE CofRaRt -
23.9g, LR 24.4~25.6g) TIIMFHNCHERZETA LN T, BEIZX DENT
FHITRIoT2,

FaIE DI WIS OVB AR CIE B GITIER T2 BRI b o T, (B 13,
33)

® HESURBR (VHF. VILBESUTILO)

R X (AARAAE, 9O~11YE) ZHW-7 o fBET 70 (10% Tween
80 I IEH) DftN#G- (0. 30, 60 X3 120 mg/kg FHE/H (£7 7 /L& LTO,
16, 32 Wi 64.1 mg/kg (KH12) | KHHARED 10% Tween 80 ifilE 120 mg/kg 1A F/ A £
L D) 12 256 e B N S ST 4 IR 6~18 247\ . HHR 30
HICHE LT,

B CIIRBR I P B G- LRI 2 2B O PE I A DAL e o e, —fkiREE
THL, 120 mglkg R/ B G TRGERICEBO A N2 2 L ZRE T &4
(BIET SR T2, REBIIIE K O EHE BRI OB A 2B 5T BTz
73, RHRBEL OB E/RFL T, SIRCIIH SRR OSHRREL IR R ~& 2
fBIZA 72T,

1827 0 OFESA, FEEGRE (10.6~10.8) & HICKHERE (12.1) ICHARTRR
IR T DS BRI BN T2, 1 Y72 ) ORI, 60 KT 120 mg/kg
IRE/ B ERE (WREE BT 7.8) THRIFHE (11.1) &S L TR 72 < ., 30 mgkg
R/ HEGRE (7.6) THRROD R -TH, EFFEANOHEE B2 i, 1847
D OALFIE RS (B 5EEDIEIZ 9.2, 7.6, 7.2 K 16.9) . MR R (BEEED
JELZ 17.0, 20.0, 8.1 KUF11.4%) KMOAEAFIGILAE (BGIREODIAIC 46.2 | 45.8,
46.2 k1485 g) Tid, HEITENT 2 HEREITH LI >T2,

B Z L, BEERE LT,

12 7T URET T NDETT T IVOIFEE R 53.42% & LTRSS

THIH,
Iz T

A JEEFEE T T NAHDOF T T VOFENE 59.48% & L TR ETRES H
= H,

Z
N
=
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SERRATIE, 60 mg/kg REE/ H &% 5REZ A TREET R dffE 1 1 O O 2R 1 5153
KON, THHDOREIL, ZORFEOUHFTILL L A, AREIOFITIXHEBILE
FEMMES . BRBAEICL Db D EE X BT, Pl TlX, 60 mgkg AR5/ H 5
BRI MRS FfRiRDs 1 lA D, B CIEL, 30 mg/kg R/ H & GHEZME 5y
FORA D 2 BB BT, ZiLEDZEBITEF IZHA B, ARIOFITIXHBSEED
<, BRREIZLD LD LEEZ BN, 30 KT 120 mg/kg (RE/ B ESHETHE 13
%ﬂ@mﬁﬁfwm5&05wmomﬁﬁ ENo T2, WaT —# (27.7~56.3%)
&l U TR ZMETIE AR <. BARBAOFHN LTS, (B 12)

B ZaZEBRT, BEICERTDHBMEZEDR LN R -T2 e n . AABRIC
BT 5 NOAEL #ixmHAETH D 120 mglkg (AHE/H (£7 7 /1L LT 64.1 mglkg
(REE/H) L7, F7o, BEaEHERD bin-oT7-,

(2) ES>TIL
® 3HREIESHHAR (Tv b, BRERES TV, BEERE) <SEZEHs>
W=7 v b GREEARH, 20 DU/HE) ZWidilBaiee s 7V oiRE&x S (0. 5 X
1% 50 mg/kg (RE/H (77 /0& LTO0, 3 X% 30 mgkg (KiE/H4)) 1285 3
ﬁ%@irﬁ%ﬁimémto
ZHRRE, M OB IR 2 BB A b e o 7z,
50 mg/kg RE/ H & GHED Fap, 5 mglkg KR/ HLL FEGHED Fsa LY Fap (12300
T, FAERECRITITFEFIICHER AR LTz, L, BEREIR 0%}
TANVREGR DY . Z OB ORERT — & (Fs OFENIECE) OFMEXR &
EZ2 b,
WTNOHARD IREMZ IS T O GITHRER T 2 BgIIA T, a7
«ﬁ;(%%61®
EMEA 1%, &M ED 50 mgkg (A&/H (7 70 & LT 30mg/kg fAE/H) *
f%ﬁbf%\%ﬁﬁ\ﬁ%ﬁﬁﬁoﬂﬁﬂ%ﬁiw ORI GITRRT 5
AR O LN -7 LT D, (B 6)

@ 1HAEBEMEHER (v bk RERESOTIL, £OKE)

7 v ~ (FDRL %, f# 11 VER O 22 PU/BE) 2RV SEige 7 70 GTEA
0.5%CMC &%) ORta#&5 (0, 25 X 250 mg/kg KE/H (77 /LE LTO,
9 X% 90 mg/kg R/ H5)) 1T X5 1 HAREBIREMRD I S iz, G
HECIIZRELD 14 HREIONHARRE 13 HE £ T, METIIAELD 14 Bl HEEALRFE TT
Hotz, R 13 BICHED 524 FUIBH L, 7% 0 OB AR RS, ok 21 H
HITHEIR LTz,

W EYIBH L72BEClE, 25 LU 250 mglkg (RE/ H e 5-0E & HI12, xHRE &tz LT

43 AGRERIZ OV T, BRI DT o A L REGRS I DAL 2 & 9 BB B ORI A T H
HT EMb, BEGEE LTz,

4 EMEA FHMi=Z L 2R H,

45 EMEA 3HiiEZ L 2R H,
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BB OVEFIRE T B2 e o Te, £o, WINOBRGRHZ A ERE )
fRIEFEM: GERES. EFER IR OSBRI 2828 13 bnehoT,
HAR M S REClE, 25 mg/kg (RE/ H B G REOREW N 1 HIFET L7223, Zih
PISMZFE L 13720 Tz, R OWEFLARIZ X 2 2R CHIS, XFREET 3 i, 25
mg/kg KE/ HFREGRET 3 FiIK N 250 mekeg AHE/ AFEGRET 2 flEizZESN=, 25
mg/kg AE/H & GHEOREMW) 1 H THROBZED A B, 250 mgkg (KE/ H &% GHEDO
BEW 1 HICI3strE (8RR A b7z, ZHRREOMERERIL, 2FEC 90~100%
Thot-, MR, A7 (HAERKR O 4 BER) . HAERFOE T L IR E
(AR TN 21 Hiln) 1TiE, R & G HEORIZ T A LN -T2, 12 ALK
21 HEmOBARAGFRIL, SREEL O 25 mgkg (KE/HFEGRECIERIEE R L7223,
250 mg/kg (REE/ H# 5RECTILEETH - 72, BEFLFFZIT 2 R L OB A ok
TIE, BEIZL DB IA N2 oT, (B 14, 6)

EMEA L. H&EHEO 250 mgkg RE/H (EZ 71 L LT 90 mg/kg (AE/H)
FTERLE LTS, ZhEne, MR, AFEREOE RIS L OZEITRD bk
Mol-L LTW5, (B 6)

RINZEFRERL, HEHICLDEERL LN -T2Z 806, HEW), R ER
x5 NOAEL % B &) 250 mg/kg (A#/H (7 7 /1 & LT 90 mg/kg
IRE/H) &HWr L7z,

@ FEEHRIIRESAER (v b NERES VT, #OKE)

R > b GREEAH, 20~22 VU/EE) 2RV SEBY 7 o7 A ofkn#EE (0,
25 X% 250 mg/kg KE/H (EZ 70 LTCO0, 9 X% 90 mgkg (AH/H)) 12k
% JE FE R LR AR I S A7, B GHIRMIAENR 14 B2 5 0% 21 B (BfEAL
IKF) £ TT, REMWNTE N REMW~ DB DT,

REW)CIE, JECHENTR <, BEICXDEEITA LN D -T2,

IEEM OISR, B I Tl SR I CrEREE & ik L Tz R L7z (4
Hiw : 0 mg/kg (R H&5HET 0%, 25 mglkg K/ H 58T 1.5% 4 1 250mg/kg
RE/AEGHT 2.7%) 25, BHENZIIRREE & OET R0 -T2 (21 R - 2FET 2.6
~2.7%), WHEMMPO—IEY7- 0 OAFERBUL, R L e U T G58 0 5732
< ColHARE : 8.4~8.8 L, #5HE : 9.0~9.8), BEILEFDOKRE S, EEA R LT

IREEIEE T, 250 mg/kg (AH/ B B 5HETHHRE & g Ofd . e oo RE
B AR LR LIS D=0, ZHBITEREAEED S DT, BEICERT
LRZETITINEE 2 bivle, SHHREET, A HIMEIRERA M O IMER BREL 234 1 151
Hoiiz, (ZHe6)

BN ZERERIT, HHICLDEENRD NIRRT &G, R K OV )
Wizxt9 5 NOAEL % HED 250 mg/keg AH/H (EZ 71 LT 90 mgkg
{RE/H) &HEr L7z,

46 EMEA FHfiEIC L 2 HH,
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@ HHEEHHAR (Sv k. NERESUTIL. #OB5) D

Z v b (Wistar >&. i 20~21 VL/EE) 2 VT3 fig 7 o7 L AN : cremophor
EL) ofkn#h5 (0. 25 X% 250 mgkg (K#E/H (B 7/1& LT 0, 9 Xi% 90
mg/kg IR/ H47)) 3 B 5AEFMERBR i S v, BEGHIRNIATRE S Bos 15 B
TC, REMWITATIE 20 BICHRE LT,

IR N, AR R FECRIREL. MR VAARER R OWIERIZ DUV TIE, FRIC
RIEIZA B2 T,

HNFIRACIE, 25 mg/kg RH/HFEGHEOFENENE 2 Bl T~V =7 B biiz,
MR CIE. 25 mg/ke KRB/ HHEEEED 1 I CORPRRRIENR LIV, B
Tlt, 250 mg/kg R/ HBEGEETH 3 ROYE 4 MMEHER O BER . 55 4 MoHEHEE
DHDICRERTE 3 1 Bl BTz, 25 mglkg RHE/H & GREOFREE 5 FllcBV\ T,
HEF VNS B LBIE N A BT, (BHR 14, 6)

EMEA /3. AEMENGEREIGRO bivehoTc LTn5, (B 6)

B ELZEST, ARIZBW T, BGIZRDEENLONRDNT2Z 25,
FEW K ORRIC k4 5 NOAEL e HED 250 mg/kg R#/H (7 71k L
T 90 mg/kg RE/H) EHIWT L7z, £io, BHREGED DB 2 bk,

©® FEEUHER (Sv bk, NEEBESUTIL, #OBE) @

HHRZ ~ & (SD SR, 20~22 PU/RE) ZHAWZ/SERRE T 7L (10wv%5REik)
OfkOFEE (0 OEHAK) . 300, 1,000 XiE 3,000 mg/kg KE/H (EZ7 7L LT
0. 104.1, 346.9 XI¥ 1,040.7 mg/kg IR/ H4®)) 12X BFA MR FEhE S 7z,
BB TR 9 HND 14 HETT, MR 21 HICHERE 15~17 VB2 Lz, 780 045
FES LT AR S, REWZ S, BELR (0 3 HRR) (THREICHVZ, IR
X, 6l E CRHE L TRAEIZHVW:,

REMW)ClE, & TORE TR OFEITA LIV, RERPIR I fIRRE, (KE
N OB R I O o To, BRI, G E I - OICHE
ZlX e oTz, FERRIL, ECORGRECHBEEL D moo7oy, AEEITA LN
Nl

NRIRIREOF BB N ER G A LN, Z3ETHY (0 mg/kg (KE/H
FEHET 5.61 g, 300 mg/kg (RE/H 5T 5.43 g, 1,000 mg/kg A5/ A& GHET
5.48 g &Y 3,000 mg/kg REE/HEE5RET 5.47 g) . AEMBEMEL AN -T2, 4b
FHEIL, *HEEE 4B KO 3,000 mgkg (KH/ H&G5HE (1) THLNTZ, <R
BECIIRIEIE, MRYE, BIRA K O RS MU IADHE & L TR LT, 4 4
H 3 FlIFIREE Ch o7, 3,000 mg/kg (AT HEGHED 1 fliZfhE CTH 7=, Zh b
DHRILARBERN LD EE 2 B,

IREMOIREIY, HAES TR G RECRIIRIEL 0 a2 s L2y, % 1R
TIRFE A EENRRL IpoTe, REWIOERE, AR, WEWoOEE% 3 HE LD 6

47 EMEA FEfEC L AR,
B8 )NEFRET T NHDOY T T IVDIFE % 34.69% & L TR EZERERITTHEI,
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WRAELERIT, BGRE L SRR BRI bR - T,

FHAERRIEONT 8 KON 6 ERIRFIZ 31T DR Cld, & TORO HEMIC A IT A
B oT,

BEFLRR BT 2BERME L OYTEMBIZR ClX, & COTRE IR LN -T2,

6 FERFIZ IS 1T A ERR Tl SHIRREZ 5D 224 B 5 RIS A 5 iv7= (0 mglkg
IRE/ B GHAZ 141, 300 mg/kg (AE/H & GHEZ 2 1, 1,000 mg/kg ARE/H & 57
(2 1 FK& O 3,000 mg/kg (RE/ HERGEEZ 1) 23, HEREE SHREECRARICER
ZEIIHAGNT, BRBERNRAE THY , HEICLZHETIT VW EEZ N, B
BBIECIIETOMTRFIIAON ) -T-, (& 14)

BB AT, RKRBRIZHEWT, REICEDEENHR NIRRT b,
R, BRIER ONEEMWI 695 NOAEL % & & 3,000 mgkg AHE/H (277
Y7 E LT 1,040.7 mglkg (RE/H) LYWL, F7o, ARBRICIODTHREARTENET
BD LR EE Z BT,

® EREFEUHHR (UUX. NERBESUTIL, #OKE5) @

TR Y% (New Zealand &, 13 L/ ZHW e 7 70 (REA
cremophor EL) O#MO#:5 (0, 25 X% 250 mgkg A&E/H (7 7 /1& LTO,
9 3% 90 mg/kg RHE/H49)) (2K D3 EFMRBRNFEfM S vz, FGHIRITHIR6 B
75 18 HE T (EMEA FHMliETIZEE 7T H~17 H) TbH V., REWa IR 28 HIC
B LT,

IR, AR, AR SECIRIEEB VAR AT IOV, FRICRTE
(3B DD o Tz, RHERE & Hef U TN L7z (0 mg/kg (AH/ A GHET
3.6%. 25 mg/kg AEH/HEGHET 8.5% & ) 250 mg/kg (RH/H & GHET 12.6%) 723,
BRI — % Tk, SREMIC XL VEONRRELNT-, fEREHRK IR LT,

MR IR Tl FRCEF XA DN o Tz, EHRA T, 25 mg/kg
(REE/ H BEGHED 2 B} Y 250 mglkg AR/ H & GHED 3 BB 3B O RERL 3 7
BTN, EOFRERIIE -T2, (B 14, 6)

EMEA (&, FHAEMEICKRT 5 NOEL i35 a &< 2 &IXTE R0V, BRI L
TIEEHEE TEREG L THbBEMEFNICEROH HAFXEITRO b ol b
LTW%, (ZH6)

BRWEEEERIT, BHICLDEERLLNRP-TZ D, BT 5
NOAEL %= HED 250 mgkg AH/H (7 7/ & LT 90 mgkg (KH/H) &
WE LTz, F7o, MRS A HAID A BT D3, WIEDEES S v iz
I ZBEE /R ZEN 2N & 250 mglkg IRE/HIEREEED 1 FICHINARASHEAN L TV 7= LA
FMEL 1~2 ORI T > 7 Z & AR aHINZHEr L, RIS L TR GICE D
BIXH LN T2 2B %, RISk % NOAEL % fiei & 250 mg/kg R/ H

(BZ 71 LT 90mgkg (RE/H) ¥z, £7o, ABRICIW TR
EEEL NSy A WAy

49 EMEA FHfiEIC L 2 HH,
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#59 UYL NERRE T T VO ARG L DRAFEERBRIZ T DR

K ORIE) OIRRE
R Pt 5-E(mglkg AE/H)
0 25 250
TERREE 9 11 11
HAEIREL 83 106 111
FARI IS 3 9 142
WLAEE(%) 3.6 8.5 12.6
WA RAS 22 B 4072 3 . .
HTURENER
Ml e 80 97 97
AR R 78 96 96
FEL BRI 2 1 1
WRUSIR - BBV AET %k 5 10 15
R IR AETE 2R (%) 2.5 1.0 1.0
JRRR VEAE T 3R(%) 6.0 9.4 13.5

a : R 1 51 8 [EDOWRIIAA I S 7=,

@ REFEHHER (UUX. NEREESUTIL, #OKE5) @

IR Y% (Japanese White, 8~10 JLU/#f) Z W SEfEE 7 70 (10w/v%
MR OFRO#ES (0 (K%K . 100, 300 i 1,000 mg/kg (AH/H (7
L LTO0, 34.7, 104.1 XX 346.9 mg/kg AH/H)) |2 X 534 FEMABR )N F 6
SNz, WHAITRS AND 16 HE TV, 26 GECHI KR OVRERIZER< ) &I
I 29 ATk L=,

FEWITIE. 300 mg/kg AR/ A FHRED 1 FIMEE 27 HIZHET L=, 100 mg/kg
REE/HBEREO 14 (FRE 24 H) . 300 mg/kg AR/ H#EGHED 141 (£ 29 H) &
V1,000 mg/kg AR/ HEGHED 2 ] (GHR 25 KON 28 H) ITHENRA LI, T
DOFE KOVEHEIL, BH&TH 1 EBU EREZICEAELTEBY, #HICL DB
H7es B Cld7e < . BTN 28, THl, EEBUSEIC LD EEDRK & 2
bz,

B 5 HARIHIZ 1,000 mg/kg (RE/ H B 57E0 2 BNTAERLA 2 BT,

1,000 mgrkg (AH/ H & GHET, &GHMA L & BITREORUMERM A A S8, &
B TH% T, SR OZE IR Lo T,

RIS & RIRRE & ORICHEZEIT o T2, SRR, & TORGEE T
FREE L VK< 100 mg/kg RE/ H &R ERETIEL, FRtFIICHEE CTH -2 (0mgkg 1K
H/H T 13.6%. 100 mg/kg AHE/H T 2.9%. 300 mgkg K#H/H T 7.7%& " 1,000
mg/kg {RE/H T 12.3%)

AAFIE AR, 300 mg/kg AH/HEGH CHREL D AEREEEL LT (0
mg/kg REE/H T 43.4 g, 100 mg/kg {KH/H T 44.0 g. 300 mg/kg {AH/H T 46.7g X

50 SREFRYET T NAHDOY T T IVOIFEE 34.69% & L TR EZERERITTHEI,
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1% 1,000 mg/kg 1R/ H T 42.6 g) 73, ARKFHIRZE(LTII RN EnbHRGITER
THEEINEEZ BT,

TR Do M OVE A& Tl 300 mglkg AT/ H % 5RE THrE#S (1/60 i)
SN 1,000 mglkg (RE/ B &% GEECTHrES R (U7 ) NABITD3, \ \@“beu‘ﬂ@%i
EHRTHETIE R o Te, ZUOIEERGHEAAETIT 183 i 2 floAHAEIC
D FEFRAERITL 1.09% TH V| [7 URH TIHRWV, 730 BIRFETIZRN 1.7%
ThHHETHHREDRDHD Z D, ZNHOFITHRGIZERT A DO TIHn e
b, (BH14)

B ZEFHART, KRBRICBWT, BEICEDHERHL LN -T2 LD b,
REh K ONREIZ%T3 5 NOAEL % f %E@1m0mwgwim (BF Tl
LT 346.9 mg/kg RHE/H) &I L7z, ARBRIZHRWOTREAFEIEITERD bt L35
2 BT,

8. fAEHER
(1) ES>TIL
D FK CEREES VT, BEROKS)

T (T RL—2FE, [FEK, 50 Hiin, #5504 B0, xfIE : 280 2
EAfET T T VR (EARET T T 16.8%aA) OHERE A5 (25 mg/kg /&
H, fok 20 mL/BRICEEME) SBRDSEhE S 47z,

—MIRRBOBIZI T, TEERL, &5 1, 2. 4 KO8 R ONTHS- 1, 3, 6 KT}
9 HRE#ZRIZ TN, BFIIA LN -T,

(RERINEIX, BRI ORI ARERIE M TOI, B ITA LN - T,
BIE R OSARR T, #h5-1 (BEG8E 188, xfIREE188), 3 (BGRE18H), 6 (FeHat
180) NMOY9 B (BGHE 18R, xTHERE 180) RICEm I, R E b ,E\:ru’ 7S5y eV

7Rino T, B OWTIE, RN I S 723, SHIRRE & [ CRE XA B

Rinole, (BH12)

@ FB& (BRETES T/, HEREERS)
T (7 FL—2F, [FEK. 41 Aiis BEL 5 B%) . 1088, 2 BAMRER) 2V
AT T T VA (BT 0T E LT 10%5GA) OHENRIRE (£7 71
& LT Omgkeg AR (BEKEEREGED 058, 33mgke (AE (BFEKEEREED
2.2 f55) X3 165 mgkg (AH (EFKEEGED 11 58)) A1 EmI Nz, —
KRB DBIZE L, - 8 N T BARITHI & OV AR IR &AM T T,
—JBIRAETIX, IR CEFE 2T I DR o 7o, HIRR & QYR B R
BWTH, HEICERT HRFEIIAON2D>T, (B 12)

@ FHK CEREEES>TI/L. 10 BREEEERE)
TR (40 His, #5858, R : 5 8H) ZMWEilaAMEET T o7 E GF
AT T T 16.8% (ET7 7 /0E LT 10%&EHA) @ 10 AR S (50 mg/kg
(KEE/H ., WRETAEOREE (25 mgkg KE) O 2 f58) RERAFEM -, R
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fAEHE, ZEMERAICHE -S4, SERERLMER L%, WmEfEHIOIV iz bz,

—WRARRE T, IREIETRI O W) DIE R ZEM) DEINZ L D &5 2 IS N A
SIS, 2~3 NRITITEE OFRIREL 72 | ZOH%OBIETIXRE 72T I A S
Nighol-, REEINEL OSHIRICEBWTH, BEICLDHBIA LN -T2, (B
7 12)

@ FBE OIUBEESUTIL, 40 BREEEERS)

TR G (LH) . 850 - 12 SaHE, IREE : 6 8) 2\ = e o 7
L0 40 HEVREFRS- (0. 30, 90 X% 150 mg/kg fikl) BRI NG S iz, R,
MIRFAIRRAS, MRAA LR, S OV R AR A T, SRR TR S
SAv, MERER 1 BERE REREISHEDOA) VBT,

ARERBAAE 17 HIZIZ 150 mg/kg il 5 CIEBREE ORI 503 HELE S 31 H

(e 1 61) DA,

(RERINEIL, SR EGREE BICHIREEL 0 o0 7o 723, a7 BT
HAVT, BPEHEREBIZOWN T O B RERIC 2RI IR B Do T2,

PRARA, IMIRFHIRE., MR LSRR, A OYREHREE O T, 5
(RS 2 BE R IR Lo T, (BIR12)

® FE UIUEESUTIL, 90 BREEEERS)

K ZMEFE (LHD), 58 - MEER 6 SE/RE, STPREE : MEES 35H) ZAvi=2
TURRET 7D 90 HIFREER S (0. 30, 90 3 150 mg/kg filkh) RBRA Sk
STz, PRIRAS, MWRSFAIRRA, MR LSRR, SRR OV B AR A L,
FRBRHAIAS TR 980 S A, MERESS: 1 BE/RES VL BTz,

RERYINETIX, 30 mglkg falEHE GHETRUMERI A HAVZA, FEEHIRA B 2T
HHIVT, FARHEDRRIZOW T O BRI ZERIIA Do T,

PRARA.,  IMIRFHIRRE K OB LR I, B G TREIRT 2 Bg 70 Rl A
SRS,

TR CIE, 150 mglkg flkl BG-EEORET, A OEIBROEMNTEEIEN A H AL, Bk
IO T, 150 mefke Skl $GREOMERED B T, SRERIAR R O NIC &
XY BRI C A DAL, BEE TR T O IR AN A D= s, &%
HLEOEEIRWE &N, (B 12)

© EHEMER CBERERTES > 7/L. HEREERS)

RPEERK (T2 RL—RFd, 651, 2~5 5k, H&GHF : 4 3, <l - 280) 2T,
WAERET T A (£7 0T 0E LTI0%EH) 2T TPERD 7 BT (325
21X 4~14 HED LOSETERO 7 BRi GERICIE 5~11 HAD (2, ZAEHER]
IREER . (£ 7L L LT 0 T 33 meke R (EFHREED 2.2 (58)) 5%
FEMEIR K OV ORI D BT~ DTz,

NEMW) O—RCRREOBIZE,  MHEF AR, F&IH L ORI G RER % & &
ZOLNDPTRIEA LD o Tz, FEWRE R O RMREIL, BGREROSHRRE S B
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IEFEOHFPHNICH Y HARITEHITHRIERR 2 EOaRIEA b, HEITED
EEZONDBIH DN -Tz, (B 12)

@ WE CHEREETES VT, 3 HHEEEERE)
HPEICHERE B 10 [F2OWEART T 7 /% 3 HENREIRG- L7=0s, Bthss
X HR o T, (B 13)

® 4. BRUE (BERTES T/, OKE)
4 B OEE W TEEAERE T T L O A% 512 K 5 2t B e S .
A CHESEH R 28 1%, IR CHESEH R 6.5 5 K OV THELEFH S0 28 1% & TN
Hoilc, (ZH 3, 4, 5)

(2) ES>TIL

D Z2HHR (E. NERES LTI, BEROKS)
B SEBR Y T T )V ORRENR T~ — A MU Z ARk O&kE (70T 0ve L
T 6.6~13.2 mg/kg KH) Xi¥ 2~4 F@REE TR 6 BIER AL (77 1e L
T19.1 mgkg (AH/H) Lok ZA, ZEMEICHEITA LR T, (ZH6)

Q@ %2 - WERHER (. \EBES T/, 6 BREEOKRS)

B RHfE (I 7Ly Rx 77200 —x 777 x 777 4 058548, 2~10 7#%.
351~592kg, 4 EEMEN N 4 MEEE) (I NEfBE 7 7L (B 71 & LT 0,138.2,
39.6, 66 X% 132 mg/kg (KH/H) % 6 H MRS O 8572 24 KX O s 23 SEHE <
iz,

FRPRIRAR, M, MiRA A, PR, I M YR BIHAR AT R Bk
ik, B GRFRMEAA RO BT RITA D2~ 7-, NOEL 1L 132 mg/kg (KH/H T
bHolz, (ZH3T)

9. TDOthDEER
(1) Nmmethyl-1,3-propanediamin ({(XHEWY A) OFE2MESHEHAR (SEERS
7w b (5 VLR 12 Mmethyl-1,3-propanediamin ({\H#IEM A) % 17 HFREFK
5. (0, 100 X% 500 mgrkg R/ H) 3 % fiaEamating 58 < e,
T ORGSR, MEERORIE, HIMBEEROEINEDORIPEMEIZ IS & &2 BN DFT R~
STz, MIRAELFRAE TlE, ALP X OVALT (3R L 251372 < EFETH -7z,

Wiz, 7> b (5UL/EE) 12 Mmethyl-1,3-propanediamin ({\EiFEW A) % 16 HH

51 AGRER CH BV D BT RITAIMIMEC L2 b D LB bND, Fio, AWEITFRRBLREO Y~
INONIRGIRLB R D~ ——ETHH Z & BEMTOET T AR T T VORI
AREE L THFET D EBEZLND 2L, EBICE hDIF BRIIMETH Y . AlkBRCRESN
72100 mglkg RELL OB G- TORTRIL, FEBYORMERMIE L TIIEY LITEARNEB XD
nNoZemb, BEERE LI,
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JRAEEE. (0. 10 X% 50 mglkg NE/H) 3% MiabErMaERs Ik S iz,
ARRBRCIL, AR, MIARE, e, s, A s md, Sk O
MR DV T AU T O AT RIIA bR o7, (BH38)
ECHA |28k SN2 BEsCE: (Rom) T, b 23 BRoOFERL Y | BEwE
(butane-1,4-diamine) OHLEAMEEMFER COMEE (NOAEL : 180 mg/kg (AH/H)
ZHE 2 72 T, Mmethyl-1,3-propanediamin (fXE7E%) A) ® NOAEL % 50 mg/kg
(KE/H & LTCW5D, (BE28)

(2) RRLBMESESR (VY% BERES T

Y (BAEGE, M. 3 UT/EY) 2 VW, 4 OB AEETE T T VIR (12.5%
RIREUF, 10 REABRIRIARGS] (KR 1.25%) . 12.5% KV XIT 10 fEABUKIATR
(RREE 1.25%)) % 8IR (A H : 0.1mL, Z2H : SRERIR) 3 2 IRICH 25—kl
BB A i U7-, AHREE 1. 4. 24, 48, 72, 96 K UN 168 IfHfRIC, fAME, A%
ROFSIED R L 2 B2 LT,

WP ORERISE 2 W26 b AR ORI I3RS & D2 kidA Hiens
STz, FEEOBIZECIL, AR 1~4 FEEIZ IR RSSO Fe ., BB fER & ONFIR O
SYUATTHEIN Fx ST 28, IR 48~72 FREI#1TIE, AIRETOMRAEIZ[IE L=, D
TAVIL. HREUA L KT TIE L A P ER LT, ZREND 10 {27k E
T3 B, SR % PRV M3 BT e SRR AN CIaHE & TR b o T, (BIR
34)

(3) RMFIMMEHER (V¥ BERES VTIL)
vYE (HARAERE, B 6 /5 #MHWT, AT T 7 A OREIIT 52—k
PR I STz, R LU YFOFHEE (2.5cmX2.5cm) (. BAME
7 VTN 125%REEFA] (0.5 mL) % 4 WA L2, 0.5, 1.0, 24, 48 KO}
T2 W\ RS 2 BlEE LT, SATEALOD BRI TRLEE, SRz M ONEIESE ORI 2 b
IH SN T, (BIR 34)

(4) RIEFMEMHER (BEILEY b, BREESVTIL)

E/LE> & (Hartley 52, M, 20 PU/#f) %M\ T, Maximization test (XD |
FFEET T T VO R RV EMERBR N 20 S iz, 12.5% B ATEE T 7 VR Z
T, BHEICENES (0.05mL) U, 7 BRI YA AR A Ye EE T2y T4
AEA (0.2mL) U C 48 IRFfHEAE L7z, BUE 2 J[F% IR 0.2 mL ZIEHENT 24 K
MFFONEST U CROGZFRIE L, iF74 T 24 KON 48 4 I 8 A BlL2 LT,

I T 24 BRI X VIR~ P ORTEE, 48 FERIAZIZITTREE DORBEATRD B
T2 e b AT T TV, HBIZT LA —GEAT D fREED VR ST,

(&M 34)
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(5) EZUTIERAWN-FEEHER
O —fHREE~DEE
1. —ARREADFE (TOXR, BERESVTIL. BOKE)
~ A (KE, (RER 20 g, 5 VWEE) ITBAREE T TV ARRAEE (25, 50 X
1% 100 mg/kg (RE) L7c, SHGEE ©ICRTIRERIC i U C BASES), Bl
K95 OGHE, B M OWHR I ZZ b I A B> T, (ZH6)

i, —fRKE~ADFE (X, BERES T/, £OK5)

A X (GEfE, (AH 6.1~9.1kg, 650 [TAMRET T VAR OEE (25, 50 X
I% 100 mg/kg (AHE, B 7 B/VAD) L7, 25 mgkg #&548F (3#1) TIiL, 2 FllZfEE
EOWENL S, 9 b 1HNITEE S 25T,

50 mg/kg FGHE (3 H) Tid. #5410 29505 2B TR AELS 720 E
R OARREZ 22 U, 9 40 o fRRee LT, LR & D 2 EMRZS, Fafiiuiudsr
B EnoTz, éi%f“ DBLTRA B OWVEHEDS 1 B TH B, WEM2Y 2 il TR BTz, &
5. 60~180 73 1& CIFHR G-RIODIRREIZIE LT,

100 mg/kg ?&Efﬁi (1B TIE, B5H 10 DB SIERNEL 720 BEIER O
WEA S U7e, PAIR UBALA & 5 2 3% <, 549 20 0140 BitiE, IR T,
BT S OMEM- 237 D VT, BREE DA TN A HivTc, 2 OFERIX, 150 57
BRI/ GRIORIEBIZIE LTz, (B 12)

Q@ BREFHE~DEE (YIX, BREESVTIL. #OKS5)
~ A (HE, (RER 20 g, 5 VUHD) ITEABRT T 7 VAR OEE (50 XX 100
mg/kg (AE) L7z, FHRFEEICIT 2 AREREIL, SR LABRZEIT AL
o Tm, (B 12)

@ HERIERMER (vOX. BEREEITIL. #O0#S5)
~ A (K (RER 20 g, 5~10 PU/RE) ([ZIBABET T o7 v afknxh (50 X
100 mgrkg IKEE) L. #5- 1 B§fi#% 12 Hexobarbital % IEZEPNTEST (Na H#i, 100 mg/kg)
L C, HERRMFRENC ST 3B 1~ M58 & $ 12 Hexobarbital HEIRIZXT7- 25
BT BN o1, (B 12)

@ HWE~DFEE (XOR, BRBEZ VT, #OKSE)
~ A (HE, RE 16~24g, 5 VUHE) ITEABRT 7 o7 VAR O#EE (50 XX 100
mg/kg fAE) L. %5 60, 120 & 180 HERICEBARZHIE L, mEGHE & HITIR
BB I A LN o Tz, (BIR12)

® WMENCAER (IR, BREES VT, #OKS)
~ A (M, RERK) 25 g, 5~10 PU/EE) ([TIBABEE T 7 v afkn&h. (50 X
100 mg/kg IKE) L., &5 1 BEFH%ICEERE 3 v 7I1I2kD %iém&ﬁﬁﬁﬁh/v@
AL AT, W GREE HITEN AN T DB ERIZA BT, &Gk D2
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IIH bRl (ZH12)

® MRHBRABRVERFRADEE (X, BABES > TI/L. #RAEE)
R F DA X (Efd, K 6.8~16.8 kg, 4 L, ~» ML X —/LF R T4
30 mg/kg #E) &V, AFREEIRI AR L TAMeE T 7 Va2 RS- (0.1,
0.5 X% 1.0 mg/kg KE) L7z, EE, &5I2XEY 87~104 mmHg ® EH213H L
7o, ZOERIE—IEET, #5 5~10 HZITITBEGAIOKHEE Lz, BT,
IMED EFIZHEN, —EBPEOREREL O OPRIE OB RN BT, [FIRFCFLER L
7o LERITIE, WIRICRE I I DR oT, (B 12)

D BEOIEAOHE (+3. BEHES LTIV, BIARS)

BB F o= (K 2.0~3.1kg, 2L, -7 1T 11— : 75 mglkg #iE) Z MU,
AERRRMERI IR LTSI a T T T VARG (0.2 mglkg (AH) L7z, #&5
W2 X0 —EMEOIME EF K OBHIEOUGH G - DAL=, ZAUH OVERIL. FREHEmr
Co (5 mglkg) DFHIRPIELEAT L 0B STz, SRR AHARETRTIRHE D BRI
K DBHEOIARE NN = 37 U > (3 nglkg IRE) OFFIRAE G X 5 T EF O
VRSO, AR 7 > T A ORI L oW BT amotz, (BIE12)

FHDE~AOER (DYF, BERES VTV, HEHES
R RO (e, ARER 3.0kg, 22 k2L E X —LF kU 7 A 30 mglkg H
) ZBL., DEEREH L CT o RV RO FEEBRIEIC L AT AIRE T T L
DU GEAR : 20, 200 X% 2,000 ng) ARZ1T-72, 20 pg DIFEATIE, L
I SN 36.5~T5%i8) L. VEGRFEIL 32~40%B) Uiz, @ik E. 13.2~38.8%
U7z, 202X, HEA 3~ DRIITEARIOREICEIE Lz, (B 12)

© T AmEEA~OIER
i WHHEFEOBEET~DOFE (Sv b, BEERES VTV, EHESS
7w b (M, RER 200 g) OFEZRIH L. 0 HENEICST HBARE T
7L (106, 10% X& 104g/mL) D28 ZFR~7=, 104 g/mL Tid, HEIORE K
W tonus OEEEDHERNA B2, 106 TN 105 g/mL Tld, WTALHEEITIAS
nipinoie, (R 12)

. WHEBEE~DOER (BILEY b, BERES VTIL. HEHES)

ELEy b (7 (KE 300~400g) &R W%, BGERH L, 20O
AEEZ 70 (107, 106, 105 XX 104g/mL) OEHZF#H~7=, 106g/mL L E
OPFETOMHBERZIT, BE O—MEIGEN 2 DL, AT T 7 /L 106g/mL
I X DIFE DOUHEIL, ~FV A =7 A 106 g/mL 125 YD) 54% 2540 &, 5%
106 g/mL TILKI 70% A0l S 47z, BABET T 7 VOBEINMEIERIZ, 7 ha
AT K o THANH S, #HIERIT 2X 108 g/mL THI 50% TH ¥ . 5X108g/mL T
3K 10% ThH o7z, (B 12)
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. AHEEOBSEES~DEE (VYFX, BREEI VTV, EHES)

TY (M, REK 3kg) MR SET-%, /MEORRGE AR Lz,
L7elE %49 1 em )0 Bto T2 HEREEN T 2\AME 7 7 /0 (106, 107
X 104g/mL) DOFEZHAT=, 104 g/mL TiE, #HAEZIZOHERESR) O T
BT HAVIZN, BEE Tl > 72, 106 TN 105g/mL Tl Wi a3
LR oTz, (B 12)

0 RERUVRGEZEHHMICITLIEE (v b BERERES VTIL. #OKSE)

Z v & (HE, RHE 160~180g, 6 VL/HE) %3k 18 RFHAT O HIER S, KOAZ
bz ABEHRKE R Y TR DB AR L, IBABEE T T VITARTT DA
BYRTICE FEROKE (50 X 100 mg/mL) Siui-, WINOEEIZBW T,
PREM ORI ~OEMFEPRI R 2 BT b e o Tz, (B 12)

@ - HECRIFTEE (Sv b, BRERES VTV, #IkNES)

BEEFOT v b (. KE#I 300 g, 200, WS UERTF L ¢ 1.5 glkg )
ZHAWT, ABHROIEARM S BRI Z 5- 2. FAUC X D EE IS PHIER DN
AR T DIBAEEE 7 7 VOFIRNEE S (0.05, 1 XX 2 mg/kg) (258 D522
T B, 0.06 mglkg TIE—I\MEDIVAMEDIEIRN - H AL, 1 LT 2mglkg Tld—
WPEDOHIRIN A BT, ZDOZ ENE, BAMEE T T VSR EOMEWEH 2 F
THI LIRS, ZOERIFIHBEE U TOERKFICEET LD LB b,
(&M 12)

(6) B MZHBIT2ERLEDEHWERIZEET 25R
D ESUTIL
7 Uo7 VIFEINANCR FAHEZRMS E L TORITEIEAR,

@ E3vFIL

EU Cit, 77 /Ude MHAOESRKE LT 20 FEL ERIChl-> TEFA ST
%, J#E, 10~20 mgkg KHE/ H O/ SEBRY T T L0 1~3 B OES- S5, &
Rl G2 L5 NCORFEERE L THBEE, PSR CORERK OB E G0
BTz, E AST K ONLE ALT O _EFICHOWTIL, 1.8%DEEICALN, (B
FE 6)

AARIZEBWTIE, B Y T 7V O8ER A 10 mglkg (KB TR G- 72t | 9,544
filrh 372 51l (3.90%) TEWEHNALIL, E2bOIIER (1.34%) . B9 (1.17%) .
Al - EH (1.16%) FETholz, (B8, 9)

52 1997 HEHEROFEHL, 2020 HBIE D B NHDEHRK E L TIRGES LTV 5,
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. EFREBEFICE TS EH
1. ES5>T)L
(1) EMEA 2§+ 555
EMEA T, A X %& M7z 2 FERIEMEEMERER CA BB RIE G T
T/E LT 1.2 mgkg (KO NOEL & L, Z48f%¥ 100 ##HA LT, €770
ADI % 0.012 mg/kg (RE/H L% E LTz, (B3, 4, 5)

(2) FDA IZHI1+ 55T
FDA Ti&, 7 v MW RAFRERBRICB T DIBIE~OREN L BHARET
7V 10 mg/kg {AH D NOEL & L, 244240 1,000 Z@M LT, {AMET 7
JL® ADI % 0.01 mg/kg (AF/H EFRELTW5, (B 13)

(3) A—R +S U T7IZHIT M
7 v b ROA X gt aEiaRic S x| iBast 7 710 ADI % 0.02
mg/kg (AH/H LBREL TV %, (B 35)

2. ES T
(1) EMEA 2§+ 558
EMEA (X, 7 v hZ&Hv 7z 93 TSR 0 AMEGFE B L O X 2 vz 2
FEREM RO NOEL Th 5 3 mgkg (KE/H (7 7 & LC) T2
100 Z@H L., 7710 ADI % 30 uglkg AAE/H L@ L=, L, BT T
X, BiROET T VLR U EERPEDICELSMERE BT 52 L0 b,

EMEA (%, €77 1v® ADI (12 pgkg R&E/H) # &7 7 /LD ADLIZERH LT,
(M 6)
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V. BmfERsEiE
1 E®727)V

ET T ONW ISR REERBRICB O T T N B REOR RN GO T
0. 7 v MRS ARG CTIX, 184720 OB HEN AN Z
P DIZIIA TS Th o 72h3, NEEIS AR FH KA EOBIR A A B LR >
722 L ROE T T NV OAVEAAEE IS D ANEIZBE T structural alert 23720 & &4
TNDZEnD, BT T UTEGHEERDBAWE TIIen B 2 b, ADI 2% ET
BT EMARETH D LW LT,

KRR ORI D, BOBIEROWHETALNTEIL, A X2 2 R
FERBR B DB/ RN L YT » M2V 2 AERIEM R AUMEDRE R
BROMEZ I T D AREHIENSICTH U VT 7v s NOAEL 13 1.2 mg/kg (R8/H ThH o7z,
BINEZAEEST. RN ER L-E T T /L O R SRR BRI 3 T ADI 0%
EIZH 7o T, 20D NOAEL IZ&24REE LT 100 (FAKOMEIEA) A5 L,
0.012 mg/kg (RE/H EFXE L T 5,

2 vo7U7v

BT VT MIONTIE, B RTOERE L TOERRRBSEW—I7T, SESC
KLU T, BINZRBW TR TOAEREINTEBY, £/, BRIZEWTHIEEIZE T
DHIKRIIN TN Z Enn, BIHERGLEORMLZ Lt h~OREMIZEET 5
HITET T VL L TRRES TV D,

t F R OEA~OEE WSS -HNCHSONTIEL, BENOTFAER~OIERZ &L,
WANPED D TZ LUV SERIR E L CEREF STV D, ZOE, abG%, ikh
TIHZE A EHMHTE T, &K 4,000 mgkg REA#EHEE L7-3BRICISN T, R~
D 72 BEEILIN ORPEE O fEIL. 400 mg/kg (AER5ICBIT S 0.06% Th 7=,
AR E WSS Th-oTh, 7y bOROEE TERE 1 KoM RET
0.72 pgeg/mL TH Y | 4 FFEIZIZIZ LOD A & 72 o0, FTo, B MHERE 2 A
TR SR EELLI ) D 1, hooligigs & Huik U B IR E L < BN D08, £
DEMRIE Mmethyl-1,3-propanediamine ((XFBFEM A) THDHZ LA RSNTWD, T
NEDOFERIL, WO TH- THE T T IVDAERN OGS W&
LEESHECN R S D 2 & e T b,

B R Tl invitro T BRIV T b2 Th T, £7o. B 0T
IVORGPEY) Th % 2-Thiophene acrylic acid (fREHFEY) Bp) 12O\ Tid, SOS 7 2&
REROERDEMETH o1, T VT AROE T T NAOTRlED & LCTET 5
N-methyl-1,3-propanediamine ({XFHFEED A) (2O T, in vitro DIEIRZEIRIE S ER
IZBW ORGSO TWD OO, BimEIcBET 2RO TWA, L
UMD, WS L OMRNEIEEDSALL L TV D E T T /M DOW TR, a7z & 8B
0. EWREIESSUIEBRIIY & U CGEYICHWAIRY I8\ T, &AL Tt K
\ZHFBTRE & 72 D BB MIT RV EB X bivd,

LibEXo, 707t BiAERLE U THIICHAWD IR IZBWT, BiE0
LTt MIFEHTE L 72 28w TRV B 2 b, mERHMhics W T, BEZRE
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THIEITWRETHD LEADN, 0B, B b~DORMEN LIZE T T /UTHRT
D= b MEEYMDOFEIHOWTL, BT T AREAERL E L CEICER S
e Al B W TERTE 5 &2 b,

TN ANEIZOWNTIL, EAEES & L CEUICHW AR IZBWW T, iz LT
b MIRBEE L R o8 mIneB X onb Z & BEeEERICB WO TRB A
PEZREET DA LN TN & HME THLET T MIRDBAMEER L
R EHErE D 2 & KON EMA IZBW TN AMRRERIINEE 2N E S TWnDH 2 &
5. BT Uo7 AREWHIERS E U GEYNICEEH S5 EIcB0 T, FRIBRSITAED
AR 2|7 Byl

KHEFERBROME RN DR LIROAE TR ONTEEEII, X2Vl aRE 7 >
/1 13 W AR D FRIL OM(ETH Y . NOAEL I3 1.2 mg/kg (KH/
HThoT,

v'7 T LD ADI OFREIZ ST > TIZZ O NOAEL #4RHLE L, ©°F T /LDFEN
IERBRICEET 57T — X IIRE L TCWA DD, BT 7 WIRMN ANEE 7R3 A REMEI
D LM SN2 2 L DB ERENTE L ST L, 2%k 100 (FEZEM
OMEARZE) TBRL72 0.012 mg/kg (RE/H%Z ADI £ 35 Z S THDH EE X T,

3 EBILUTNAROET T ND T )NV—T ADI DFRE
EBT TN T T D, RGOSRV ONTRNENRE, 788 M O e Bk Ofk
RAERBHNCEBET D L BE N Lzt h~OmEEEIIE L T\ D EEZBND,
L7z - C, BRSO & L CE T 7 At ONCEM RS & LT
B 7 T ADNEENAEH SN EEITEBIT S ADI OREIZHOWTE, EF T VKD
BTN ITN—T L LTHRETT D2 ENEY TH D EE 2 LI,

T T NAKOET T D ADLIE, L HIZ0.012 mgkg (KH/H THDH Z Linb,
=7 ADI & LT, ITOEZSRMT 2 2 ENEETHD L Lz,

EIUTI e ' T T AD T —7 ADI 0.012 mg/kg {ARE/H

IEBREIZOWTIL, YRGS R 2 F 2 B EE O B L 217 5 BRICHER 35
ZElTB,
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#£60 €771 EMEA . FDA K OVEMZEEBEIZRBWTCHIE S v7- NOAEL 2%

D LLHs
B b EMEA2 FDA= R ZERAS
(e77me NOEL(t7 > | NOEL(®Z 7
EhfE | AB | L Cmgkgik | NOAEL(£Z > 7/vE L
T/ELT | /e LT mgkg
#/H) T mg/kg (KH/H)
(i 55 ) mg/kg (AH/H) {KE/H)
~ A A0, 24, 11.9, 12
{6 59.5b WA D b 5-
Gl-AmERE., &0 feEATEEZR L
e 5)
Zv b1 A0, 59, 119, 59.5
WdA]29.7 . 595 . BETS
PN | 237.90
GEAERE, &0
e h)
12 3]0, 30, 90, 270|2 FREROFKE RN | — 2 RBROFERMN D,
[ o | GBS - VREH | & & % Dlifigs THi| 12
PEREE | 5 12 KRGS gkt .
A A i DO
12 |0, 6. 12, <6
i #E2 | 124DECC. 30 Hb b5 FRIR
PN | CEATRE - TRET BERETTHE
B e 5)
6 72H |0, 16, 64.1, 64.1
a4 | 256.4, 1,025.7 (REIE I
PR | (7 = Wt - IR
AE )
6 7°H[14.3 . 60.7 . 60.7
W H A | 246.2, 981.4b IREEHE A
PERRME | CBEAREHE - TREH
e h)
2 4ERE|0, 1.2, 12, 30| — 30 1.2
125 | CEARRHE - RET | e BTERT 5 | Frit 3~ & 2k | (REH S
PE /56 | 5 fEEFRAER L |72l
DS AAE LM% B B
iy W - 12, 30
mg/kg {AH/H)
480, 159, 31.8, |— 63.6
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{63 63.6P AN, BIR e B
(7 = Wt - R | TRk, (AT a7 L
5 L
FAEFE |3, 14.9, 59.50 | — 59.5
{3 GEABERYE - 180 | REAENE, BRIE e &
B 5) e, (AT a7 L
7L
UV | AR — 64.1
P 0. 16, 32, 64.1° | BH{AFEM:. JRIE e &
(7 = Pl &% | Tk, feATrE fEATEEZ R L
mE 23] L
A X |6 A |27, 5.3, 10.7, 2.7
M2 | 21.40( 7 = > i Mg s
PERRME | ML BROES)
2 [0, 1.2, 6, 12 |1.2 1.2 1.2
125 | (B AR - R0 | MEH: ML, 7% Fi bohfil s | Mt
P #5) HRETE | IR
ADIEZ o7 L o#BRCHES<)  0.012 mg/kg 14|0.006 mg/kg A|0.012 mg/kg A=/ H
#/H #/H SF: 100
SF: 100 SF: 1,000
ADI B EARIE R A X 2RI | T v MRAERM| A X 2 F R
R R 7 v b 24E B R
NOEL: 1.2| NOEL: 6 mg/kg | NOAEL: 1.2 mg/kg A/
mg/kg (KE/H | {KE/H H
ADI 0.012 mg/kg 1A | 0.006 mg/kg 14 |0.012 mg/kg AH/H
H/H H/H (BT N—7F
SF: 1,000 ADI & L)
al iR EEERNEE - FREEERTARICROTSBER L Hlr U7k bR <
bt BAEZEEERITBW TR
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%61 t°727 /L0 EMEA . FDA KOS

REEER

(ZBWTHIEr S 7z NOAEL <

1p)5 g
B h-&
N EMEA2 et e oo =
B gy |(E7TMELT NOAEL NOAEL
b me/kg U H) (mefkg {78/ 1) (mefkg (/)
(5 H7155) mes mes
Z v b1 AMHE|0, 1735, 346.9, 1,040.7
SR |1,040.70 (OXEEEHRD) S &
13 HEMHL| 0, 35, 105, 210(-3|210 mg/kg KH/HESHEOMH | 105
SEERE | BRI, REHRE) IS8T T AR SN o | B
7o & U ThRam7e Lo
0. 173.5, 346.9. 1,040.7
1,0410.7°( /X € g
e, oS
0.0.012, 0.12, 1.2, |> 12 12
12GE A RYE . TR I &
B
93 &0, 3, 30, 115(GEA |3 3
PEFRVE/E | MRt TREERG) | (REHINEE, IESRE RO, | kEminoR . RBC H
Ao M DOF 2. FED NI T E 22T
= T AN TZHIT T & Zenro T,
1 1 £ 20, 9, 900 STk, 90
Bl 75 MR | R OG- ASEORT~ | R L, e
" L (R, W, I
JE B #1420, 9, 900 VEME, | — 90
S B 5| RS IR | e L, B
BB~ (8. W)
FEARME |0, 9, 900 B/, | — 86.7
RO REEWEE, IRVEIRNE, MR | gmn. el
7L, AT L
0, 104.1, 346.9, 1,040.7
1,040.75( SEE, e i
& O FEW, R, EEh)
fEATE R L
UHX | FAEREME |0, 9. 900 SEEAME, | IEICEIEN © REEMIZ %35 | 90
RO NOEL D#f#7e L, e &
MR YRR L, (FrEh, IRY0
AT L
0. 34.7, 104.1. 346.9
346.90( SEFEHED(, 5017/ V)
F&O$5) AR L
AX  [1HARMHE|0, 173, 86.7. 17.3
Ak 7 M| 173.50 (O SEEEH, #% THILOAEL)
B ES3D)
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13 HERH|0, 35, 105, 210 |35 35
arEErE | (OSERE, O #|AST, ALT L5 AST, ALT E5-, U > Sgkihn
) JiE
0.0.012,0.12, 1.2, | — 1.2
120FA e, &0 | ERL, NN
5
2 4FHEM: | 0, 3, 15, 30GEARE| 3 3
ik g, ko) FFRER SN, ALT B3 M, PRAE, IR
ADI(E' 7 T LV OiRBRIC S <) 0.03 mg/kg A5/ H 0.012 mg/kg A/ H
NOEL: 3 NOAEL:1.2
SF: 100 SF:100
ADI B ERAVE R} 7 v NI 93 MM | A X 2 vz 13 R
T AAEDFE B L O X %2 | R
VN 2 AR EHE YRR
ADI 0.012 mg/kg KT/ H 0.012mg/kg A5/ H
(7 7LD ADI Z4H) (EFFL LD 7 N—7 ADI

&L0)

a: BIWZERERNEE - SEEEMTE SV TS B Ll Lo BR2 R <

b : BNEZEEERIZBWCEH
— : NOEL Ot L,
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<HIE 1 : KHEY I EYFRI>

A ETTLTIV ET T
REFEM A | Mmethyl-1,3-propanediamine | M-methyl-1,3-propanediamine
RIFEY) Bm | 3-[3-methyl-2-thienyl]l acrylic
acid
R Bp 2-Thiopheneacrylic acid
REEEY C | 2-Thiophenecarboxylic acid2 | 2-Thiophenecarboxylic acid
R#EEMD | Levulinic acid Levulinic acid
REFEM E | 4-ketohept-2-eneldioic acid 4-ketohept-2-eneldioic acid
HPEM F | 4-ketopimelic acid 4-ketopimelic acid
RHPEY G | a-keto-glutaric acid a-keto-glutaric acid

T - KD ORERR ., M Sh o O EA & L ThRE

a : ZIRSCERT, FEEPOMEEY & L ¢, TLC 12X Y 2-Thiophenecarboxylic acid %%

g E L CHOWTCRESNZE STV S,
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<Al 2 REEFE>

W 4
Ach Acetylcholine : 7T /12U
ADI Acceptable Daily Intake : #F&— HERE
ALP Alkaline Phosphatase : 7V U 7 4 A7 7 X —F
ALT alanine aminotransferase : 77 =73 ) 7 AT =T —F
ALP Alkaline Phosphatase : 7V U 7 4 A7 7 X —F
AST aspartate aminotransferase : 7 AT XTI ) N T URAT 2T —F [=
glutamic oxaloacetic transaminase : 7 /L% I VAl T AT
I7—€ (GOT) ]
AUC area under the blood concentration-time curve : Ifil 1347 E — FFRF AR T
TR
AUMC area under the moment curve : E— A > R ph#R FiEfd
BUN blood urea nitrogen : IfilH /RFEZEFHE
CMC carboxymethyl cellulose : 771/LARF T A F L&/ m—2A
CVMP Committee for Medicinal Products for Veterinary Use : MR EZK S, GEA)
ITEMHERLEES
DECC Diethylcarbamazine citrate : =T /LN~ 7 T U FRlE
ECHA European Chemicals Agency : FKJNAE} 7R
EFSA European Food Safety Authority : RN £ 522 &R
EMA European Medicines Agency : BN EFEGT (2004 412 EMEA 7> 5 S0HF)
EMEA European Agency for the Evaluation of Medicinal Products : KRNz 5%
AT (2004 i EMA 250
FDA Food and Drug Administration : >K[EE I LA bR
GC gas chromatography : # A7 va~ /57 41—
GC/MS gas chromatography - mass spectrometry : 7 A7/ vn~ 757 41— « H&
ST
Cumax maximum drug concentration : fcilfl. (ff) HREE
Glu Glucose : 7 /va—A (IfipE)
Hb hemoglobin : ~E7 n bt & (MEAER)
high performance liquid chromatography : rEsiEiA 27 o~
HPLC .
N T 4 —
LC liquid chromatography : A7 v~ N 77 7 4 —
LDso 50% lethal dose : Y- EAt &
LOD limit of detection : RS
LOQ limit of quantitation : & &R
LOAEL Lowest observed adverse effect level : &/ el
NOAEL No observable adverse effect level : &
NOEL No observable effect level : fE{EH &
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PLT Platelet count : I/ MEHIE
RBC red blood cell : ZRIMEK
RI radio isotope : 7 VAT A VY h—T1k
Tie half-life : {ﬁ%#ﬁ{@@ﬁﬁ
T.chol total cholesterol : #8221 L A7 m—/L
TLC thin-layer chromatography : &g/ o~ k77 7 ¢ —
Trmax maximum drug concentration time : fxrifl (%) AR RIEEREH
WBC white blood cell : FHifiEK
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